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Substation 411 transformer dielectric fluids were sampled for .
~uranjum and PCBs. The exterior surfaces of the metal
transformers were measured for radiocactivity. - Results of the :
sampling revealed that some transformer fluid contained PCBs, but
no uranium in excess of naturally occurring amounts was datactad.
In addition, the exterior surface o¢f the transformers were
uncontaminated. Subject to measurement of the base of the.
transformers (which were inaccesslble during the surface scans
for radioactivity), the transformers and dislectric flulds may he
removed from the site for dispnual.
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1. . INFRODUCETON

This report presents characterization data for the Number 411
~ Electrical Substation located on Dapartment of Conservation
properties south of the Weldon Spring Chemical Plant (WSCP) .
Sample collection methods, sampling equipment and analytical .
_results are also presentsd in this report. The objective of this
charactarizatiun wasg to supply data needed to prepare a
subcontract package for the removal of all transformara and
dialectric fluide containad in Substation 411,

substat.411/cnaldof 1.
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2 SAMPLING

Actual sampling of Substation 411 waa undertaken April 23 and -
24, 1990, This included soil sampling thxoughout the area and
retrieving dielectric fluids {0il) samples from each tranaformer.-
A sampling plan was developed previous to sampling. This plan
contains detailed information on sampling locations, sampling
equipment, sampling techniques and personal protective egquipment
used during the sampling of Substation 411. This sampling plan
is provided in Appendix A.

As mentioned in the sampling plan, two'pule mounted _
-tx&nsfnrme#s located within Substation 411 tould not be sampled
due to safety concerna. On June 14, 1590, a subcontractor was
employed to disconnect and remove the transformers from their.
respactive poles and place them on the substation concrete pad.
The transformers were sampled on June 20, 1990 using sampling
techniques and equipment contained in the sampling plan. .

substat. 411/ mal{ot _ 2
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-3 RESUETS

Each group of analytical paramatara for 6il and soil sunplaa
iz discussed in detail in the following sections. All
interpretations made in this- report are based on analytical
resulta, field observations and histuricﬁl data.

3.1 Substation 411 Transformer Dielectric Fluids .

The summary of ﬁil.analysis for PCB's and uranium may be
found in Table 3-1. Also contained in the table is physlcal
information regarding the transformers.

3.1.1 Radiological

0il from each tranaformer was sampled either individually or
through composltea for natural uranivm. The highest level
' detected was 62 pCi/l. Becauseo there is no regulatofy iimit for
uranivm in transformer fluids, and also no background level
information avallable for uranium in transformer fluids, a second
round of sampling took place on August 20 and 21, 199%0 to - o
evaluate sampling and/or analysis variability. A blank
containing motor 0il was sent to the lab to eatablish a sample
analysis background concentration, Triplicatae samplea ware
obtained for each transformer and the motor oll. Results of the
- lab analysis for this event are presented in Table 3-2. On.
September 6§, 1990 a transmittal was received by the lab stating
that - 62 pCi/l had been detected, but that the value should ba-:
guestioned because of contamination of the lab equipnent. After
decontamination of the lab equipment the sample wﬁs-rarun, '
~obtaining a value of <0.68 pcifl, which is below thé dataction
limit, With this result noted, the next highest level detacted
for the first sampling event was 2 pCi/l. Comncentrations of

subatat. 411/tna/jaf 3
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TABLE 3-1 Electrical Suﬂétration 411'Infbrmation

Unit Serial 0il PCB Uranium

Number . Volume : Level of lLevel of -

: : Fluid Fluid '
Trapnsformer = 2715-1 1,285 gallons - <10 PPX 2 pCi/l
Transformer  2715-2 1,285 gallons <10 PEM 2 pei/t
Transformer C-500897 362 gallons 157 PPM 2 pli/fl

: - Arochlor 1260
3 Phase 0il 12696 270 gallons <10 PPM 0.68 pCi/1
Circuit 90 gal/unit
Breaker :
Pole Unknown  Apprx. 40 <10 PPM 0.68 pCi/l
Transformer . gallons ' ' -
Single Phase 2B14-16 12 gallons 1100 PPM v<0.68 pCi/l
Pole . Arochlor 1260
Transformer ' - '
Three Phase 58E6844 24 gallons = 6.1 PPM ' »<0,68 pCi/L
Metering : Arochlor 1260 o
Outfit '

* - Uranium sample composited from single phase transformer And
netering outfit. The sample was originally reported as
.62 pCi/l. Information received from the lab stated this leval
was due to equipment contamination. After decontamination, the
sample was rerun, obtalning this result. _

sibutat.411/tnaljol ' . 4
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TABLE 3-2  Electrical Substation 411 Information for Uranium
B Samples - Collectad Aungust 20 & 21, 1990

Unit ' Serial . Draﬁium Lavals
: Number of 3 Confirmation
- Triplicata Samples.
[pCi.fl} '
‘Transformer 2715-1 7 L1-1.5 - 1.3
Transformer 2715-2 - N 12.1 - 0.72 - 1.1
Tranafarmer C=-5008%7 : 0.7 - 2.0 = 0.85
3 Phase Oil 12696 0.7 — 1.1 = 5.0
Circuit :
Breaker
Pole Onknowmn " 0.5 ~-9.% - 0.5
Transformor . .
Single Phase 2814-16 ' 0.5 - 0.5 - 0.8
Pola
- Pransformer _ _ _
Three Phase 58E6844 - o 4.1 - 2.4 - 3.4
Metering '
outfit - _
Motor 0il EXXON - ‘ <0.4 - 1.8 - 10.0

subatat.4117/tnaljof 5
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2 pCisl or less are within expected limits considering the
‘natural distribution of uranium typically found in the
environment.  The results of the gsecond round of sampling at
locations identified in Table 3-2 indicate that the distribution
of detected levels of transformer oils is not above the upper
limite of the distribution of values fnr the background sample of
motor oil.

3.1.2 PCR's

0il from each transformer was sampled for PCBs. Lab analysis
indicates that the General Electric tranaformer containing 362 |
gallons of oil has a level of 157 ppm of the BCB nrnchlar'lzﬁﬂ;-'
The three-phase matering outfit containing 24 gallons of oil has
" a level of 6.1 ppm of the PCE Arochlor 1260. The ﬁingle phase _
transformer containing 12 gallons of oil has a level of 1,100 pgm'
of the PCR Arochlor 12&0.

Due to the concerns associated with a poseible PCB spill,
transformers containing detectable levels of PCBs were drained of
oil on August 24, 1990.. The oil was stored in Building 434. The .
transformer containing 1100 ppm PCB cil was also flushed with
diesel fuel as specified for transformers containing greater than
500 ppm PCB's in 40 CFR 761.60(Db)(1)(i)B. '

3.2 SUBSTATION 411 SOILS

This Eactinn presentsa analytical lab results for Hazardous
‘Subatance List {HSL) metals, lithium, mnlyhdenum, nitroaromatics
ﬂnd PCB's from soil samples taken in the area. immediately
surrnunding Substation 411. These results are presented in

Appendix B of this. repurt.'

unbatat. 411 /toa ol ' &
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3.2.1 Metals

Two composite soil samples were collacted in the area
immediately surrcunding Subatation 411 and analyzed for HSL
metals, lithium and molybdenum. As the lab results in Appendix:
B indicate, these soll samples appear to be at levels conslderad
- background for this area. pocumentation of background results
can be found in Chemical Scil Investigation Report for the
WSCP/RPs, Phase II (DOE/OR/21548-061, August 1989).

3.2.2 !iixgeznmailgg

Two composite soll samplas were alsc collected in the _
. gubstation area and analyzed for nitroarcmatics. This wae daemed-
important because the elaectrical Substation 411 was conatructed

. directly over an Ordnance Works TNT line which had been
_'ahandnnad. The ¢umpoaite samples taken for nltrua:umatics weru'
chosen to represent the entire area arcund Suhstatlan 411.
Additional samples wara taken near the ahandnned THT line. hg-
tha lab results in Appendix B demonstrate, the two samples had.
mitrobenzene concentrations of 1.3 and 3.7 ppm. Such low levels .
do not warrant any special pracautiﬁns during removal of the
tranaformex o0ils and carcasses contained in Substation 411.

3.2.3 PCBh's

Individnal and composite =oil samples for PCB analysis were.
collected at eleven locations in the area surrounding and within
Substation 411. One composite sample for PCB's was also taken
near a pele transformer lying on the ground 100 yards due south . .
“of Substation 411. As the lab results in Appendix B indicate,
only two samples had PCB concentrations above the detectiomn

aabatat.411/toal ot 7
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limit. These levels correspond to individual samples taken down .
gradient from the transformer containing 157 ppm PCB oil.
Although these levels of 2.2 and 3.6 ppm are above detectionm .
limits, they are well below the 10 ppm clean up ¢riteria for.an
uncontrolled access area (40 CFR 761.125(cj}(4)).

3.3 EXITERIOR RADIGLDGIE!L CONTAMTHATYON

The tops and sides of the transformar Carcasees were scannad
with a. gamma-bata detector and swiped for radiological _ ;
contamination. The units were determined to be alightly above
background levels, but within the uranium surface contamination
guidalines for unrestricted release. However, the bottoms of ailﬁ

electrical units will require survey prior to release. This will
be performed during removal of the units, which will require

heavy agquipment. The on-site analysig nf-puint scrapings removed
from the surfaces of the No. 411 Electrical Substation units -
indicates uranium to be- tha primary contaminant, thus uranium

will be the focal point of our sampling of the transformer bases.

eubntat, 411/tnat jof - B
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There is no dﬂta to suggest that the transformer oils from
suhstatiun 411 cuntain uranium above naturally occurring levels
and, therefore, should not be considered a mixed waste. This is
‘supported by lab analysis presented in Section 3.1.1. Algo with .
the bottoms of the electrical units withstanding, the unite are
within the uranium surface contamination guidelines for
unrestricted release as mentioned in Sactinn_B;B.

: It is recommended that tha oils and transformer carcassea be
disposed of as non-radiological contaminated material.

aubgtat.dil/toafiot ; . 9
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APPENDIX A |
SUBSTATION 411 SAMPLING PLAN
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1 INTRODUCTION

This plan describes the sampling effort to be conducted in
April 1990 to determine PCB and radiological content of
individual transformers and area soil at the No. 411 Electrical
Substation. Soil samples for nitroaromatics and HSL metals plus
lithium and molybdium will also be retrieved for this exercise.

substat.411/tna/jof 1
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2 OBJECTIVES

This sampling effort will be performed to determine whether
dielectric fluids in the No. 411 transformers are PCB and/or
radiologically contaminated. The effort will also determine if
the soil in and immediately surrounding No. 411 is contaminated
by PCB’s, nitroaromatics, HSL metals plus lithium and molybdeium.
The data collected will then be used by the PMC prepare a
subcontract package for transformer removal.

substat.411/tna/jof 2
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3 SAMPLING SCHEDULE

Samples will be collected during April 1990. The samples
will be collected by Environmental Safety and Health (ES&H)
personnel. Prior to the actual sampling, the following
requirements will be fulfilled:

® The required sampling and safety equipment will be
available.

® The respiratory protection program will be in operation.

® The Spill Prevention, Control and Containment Plan (SPCC
Plan) will be in effect.

® Laboratories will have been selected to perform sample
analysis.

¢ The Weldon Spring Site Remedial Action Project (WSSRAP)
Operations Department will have certified that all

transformers are electrically discharged and grounded.

® Access to all of the transformers will have been
established.

3.1 SAMPLING LOCATIONS

The location of the No. 411 Electrical Substation is shown in
Figure 1. Locations for proposed oil and soil sampling are
presented in Figure 2. Tables 1 and 2 detail information for
each sampling location and Table 3 lists physical information for
each transformer. 1Individual oil samples for PCB’s will be

substat.411/tna/jof 3
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TABLE 1 0Oil Sampling Locations
Runmber
From S8ample Sample
Pigure 2 Parameter Number Description
1 Individual PCB’s TO-0001~Date Transformer 1
2 Individual PCB’s T0-0002-Date Reservoir Tank on
Transformer I
3 Individual PCB’s TO-0003-Date Transformer II
4 Individual PCB’s TO~0004-Date Reservoir Tank on
Transformer 11
5 Individual PCB’'s T0-0005-Date Transformer III
6 Individual PCB's TO-0006-Date Bastside vessel of
3-phase circuit
breaker
7 Individual PCB’s TO-0007~Date Middle vessel of
3-phase circuit
breaker
8 Individual PCB'8 TO-0008-Date Westside vessel of
3~phase circuit
breaker
9 Individual PCB’s TO-0009-Date Pole transformer lying
100 yards south of
No. 411 on ground
10 Composite Nat. Uranium, TO-0010-Date Transformer I and
Total Reservoir Tank
11 Composite Nat. Uranium, TO-0011-Date Transformer II and
Total Reservoir Tank
12 Individual Nat. Uranium, Total T0-0012-Date Transformer III
13 Composite Nat. Uranium, TO-0013-Date All 3 vessels from
Total 3-phase circuit breaker
14 Individual Nat. Uranium, TO-0014-Date Pole transformer lying
Total 100 yards south of
No. 411 on ground
substat.411/tna/jof
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TABLE 2 Soil Sampling Locations

l Letter
From Sample Sample
l Figure 2 Type Parameter Number
A Individual PCB’s TS-000A-Date
B Individual PCB’'s TS-000B-Date
l o Individual PCB's TS-000C-Date
D Individual PCB’s TS-000D-Date
E Individual PCB's TS-000E-Date
' F Composite PCB’s TS-000F-Date
G Composite PCB’s TS-000G-Date
H Composite PCB’s TS-000H-Date
I Composite PCB’'s TS-000I-Date
I J Composite PCB’'s TS-000J-Date
K Composite PCB’s TS-000K-Date
L Composite Nitroaromatics TS-000L-Date
' HSL Metals and
Li, Mo
M Composite Nitroaromatics TS-000M-Date
. HSL Metals and
Li, Mo )
N Composite PCB’'s TS-000N-Date
substat.411/tna/jof 7
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Number
From Serial 011
Figure 2 Rumber Manufacturer Capacity Description
1 2715-1 Pennsylvania 1,285 gallons Transformer
I1 2715-2 Pennsylvania 1,285 galions Transformer
III €-500897 General Electric 362 gallons Transformer
v 12696 Pacific Electric 270 gallons 3 phase
90 gal/unit o0il circuit breaker
v Unknown Unknown approx. 40 gal Pole transformer lying
on ground
substat.411/tna/jof
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taken, however most radiological oil samples will be composited.
Two composite soil samples will be retrieved to determine the
presence or absence of nitroaromatics and HSL metals plus lithium
and molybdeum.Individual PCB soil samples will be retrieved where
visible oil leakage has occurred. PCB composite samples will be
taken to screen the majority of the area. Two small pole
transformers are contained above No. 411 but will not be sampled
in this effort due to safety concerns. These units are to be
treated as PCB-contaminated for purposes of subcontract
development.

3.2 Sample Collection

Sampling personnel will use the personal protective
equipment listed in Table 4 during the actual sampling
operations. In addition the equipment listed in Table 4 will be
available for use during sample collection. Spill response
equipment will also be on hand.

Personal chemical contamination control must be practiced
during and following the collection and shipment of these
samples. Samples will be collected by a team of at least two
persons as follows:

® Prepare a field data sheet for the sample to be
collected. An example field data sheet is presented in
Figure 3.

® Select the corresponding pre-labeled sample bottles for
the sample to be collected at that location.

® Place plastic sheeting and containers under sample ports
where applicable for spill control.

substat.411/tna/jof 9
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TABLE 4 Equipment Needed For Transformer Sampling

l Item Usage
Tool set Transformer opening

l Buckets Spill control
Plastic sheeting Spill control
0il absorbent pillows and booms Spill control

' Peristaltic pump Sample drawing
Peristaltic pump Sample drawing
Generator Sample drawing
Funnels Sample drawing

l Spoons Sampling
Sample bottles Sample shipping
Ziploc bags Sample shipping

l D.I. Water Decontamination
Hexane Decontamination
Camera Documentation
Sample labels Documentation

l Field data sheets Documentation
Log book Documentation
Half-face respirator with

. organic vapor cartridges Personal protection
Disposable boot covers Personal protection
Hard hats Personal protection

l Saranex or polycoated tyvek Personal protection
Face shields Personal protection
Nitrile gloves/surgical gloves Personal protection
Radiation monitoring equipment Personal protection

' Two-way radio Personal protection
Flags Marking Soil Sample Locations

' PCB Field Test Kits Sampling
substat.411/tna/jof 10




FIGURE 3 Transformer Fluid and Soil Sampling -

Field Data Sheet

Sample Number:

Sample Time:

Sampling Location Description:

Date:

112190

Sample Description:

Radiation Level:
Background
Elevated Amount:

Instrument:

cpm

Samplers Signature

Comments:

substat.411/tna/jof 11
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¢ Slowly open the valve with a sample bottle under the spigot
where applicable. Fill the bottle only 3/4 full.

® If sample valves and spigots are inaccessible, entry will be
gained at the top of each transformer. A peristaltic pump
will then be used to collect samples.

® Seal the caps on the sample bottles with tape.

® Place the oil sample bottles in separate Ziploc bags.

® (Clean up the surrounding area.

® Decontaminate equipment following the procedures in WSSRAP
ES&H SOP 4.1.3.

Containerize and store any contaminated articles which cannot
be decontaminated.

RADIATION MONITORING
A member of the Health Physics Group will measure the radiation
levels of the individual samples prior to shipment of the samples off

site. Surface radiation levels for each transformer will be measured
by Health Physics technicians.

QUALITY CONTROL

One duplicate sample will be taken for oil and soil for PCB's.

substat.411/tna/jof . 12
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REPORTING OF ANALYTICAL RESULTS

The lab data, field data, and drawings showing the sampling
locations will be incorporated in a final report by ES&H for submittal
to the Engineering Department. This report will be completed
approximately June 1990.

substat.411/tna/jof 13
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TABLE 2
DATA SUMMARY
Client ID: TS-000A-042490 JTC ID:
Location ID: WSSRAP Matrix: Soil Date Sampled:
Date Extracted:
Units of Quantitation
PCB Concentration Measure Limit
Arochlor-1016 BQL Hg/Kg 1900
Arochlor-1221 BQL Lg/Kg 1900
Arochlor-1232 BQL Hg/Kg 1900
Arochlor-1242 BQL Hg/Kg 1900
Arochlor-1248 BQL Hg/Kg 1900
Arochlor-1254 BQL ‘ Lg/Kg 1900
Arochlor-1260 BQL Hg/Kg 3800

JTC DATA REPORT 90-174

Contract No. 3589/15-1000-1-11000
P.0. No. 3589-1002-1979
- Request No. 84

BQL = Below Quantitation Limit

90-04-062-01A

4/24/90
5/04 /90

Date
Analyzed

5/24/90
5/24/90
5/24/90
5/24/90
5/24/90
5/24/90

5/24/90




Location ID:

PCB
Arochlor-1016
Arochlor-1221
Arochlor-1232
Arochlor-1242
Arochlor-1248
Arochlor-1254

Arochlor-1260

BE W IE N R W 4"'! R S GE TR um . ,III\'I'F!II -lll

JTC DATA REPORT 90-174

Contract No. 3589/15-1000-1-11000

P.0. No.

Client ID: TS-000B-042490

Matrix:

Concentration

BQL
BQL
BQL
BQL
BQL
BQL

BQL

BQL = Below Quantitation Limit

3589-1002-1979
Request No. 84

TABLE 3

DATE SUMMARY

Units of
Measure

Kg/Kg
Ke/Kg
Ke/Kg
Kg/Kg
Hg/Kg
Kg/Kg

kg/Kg

JTC ID: 90-04-062-02A

Date Sampled: 4/24/90
Date Extracted: 5/04/90
Quantitation Date

Limit Analyzed

95 5/24/90

95 5/24/90

95 5/24/90

95 5/24/90

95 5/24/90

190 5/24/90

190 5/24/90
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JTIC DATA REPORT 90-174

Contract No. 3589/15-1000-1-11000
P.0. No. 3589-1002-1979

Client ID: TS-000C-042490

Location ID: WSSRAP

Request No. 84

TABLE 4

DATA SUMMARY

Matrix: Soil

Units of

PCB Concentration Measure
Arochlor-1016 BQL ug/Kg
Arochlor-1221 BQL Kg/Kg
Arochlor-1232 BQL Kg/Kg
Arochlor-1242 BQL Kg/Kg
Arochlor-1248 BQL ug/Kg
Arochlor-1254 BQL Leg/Kg
Arochlor-1260 BQL Lg/Kg

BQL = Below Quantitation Limit

JTC 1ID:

Date Sampled:
Date Extracted:

Quantitation

Limit

10,000
10,000
10,000
10,000
10,000
20,000

20,000

90-04-062-034a

4/24/90
5/04 /90

Date
Analvyzed

5/24/90
5/26/90
5/24/90
5/24/90
5/24/90
5/24/90

5/24/90
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JTC DATA REPORT 90-174
Contract No. 3589/15-1000-1-11000
P.0. No. 3589-1002-1979
Request No. 84

TABLE 5

DATA SUMMARY

Client ID: TS-000D-042490 JTIC

Location ID:

PCB

Arochlor-1016

Arochlor-1221

Arochlor-1232

Arochlor-1242

Arochlor-1248

Arochlor-1254

Arochlor-1260

Matrix: Soil

ID:

Date Sampled:
Date Extracted:

BQL =~ Below Quantitation Limit

Units of Quantitation
Concentration Measure Limit
BQL Kg/Kg 980
BQL Lg/¥g 980
BQL Lg/Kg 980
BQL Hg/Kg 980
BQL ke/Kg 980
BQL Kg/Kg 2000
2200 Hg/Kg 2000

90-04-062-044

4/24/90
5/04 /90

Date
Analyzed

5/24/90
5/24,/90
5/24/90
5/24/90
5/24/90
5/24,/90

5/24/90




Location ID:

PCB

Arochlor-1016

Arochlor-1221

Arochlor-1232

Arochlor-1242

Arochlor-1248

Arochlor-1254

Arochlor-1260

:}

Client ID: TS-000E-042490

JTC DATA REPORT 90-174

P.0. No.

Matrix:

Concentration

BQL
BQL
BQL
BQL
BQL
BQL

3600

BQL = Below Quantitation Limit

TABLE 6

DATA SUMMARY

Units of
Measure

Kg/Kg
Kg/Kg
kg/Kg
kg/Kg
Kg/Kg
Hg/Kg

Kg/Kg

Contract No. 3589/15-1000-1-11000
3589-1002-1979
Request No. 84

JTC ID: 90-04-062-05A

Date Sampled: 4/24/90
Date Extracted: 5/04/90

Quantitation Date
Limit Analvzed
1500 5/24/90
1500 5/24/90
1500 5/24/90
1500 5/24/90
1500 5/24/90
3000 5/24/90
3600 5/24/90
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Client ID: TS-000F-042490

Location ID:

PCB

Arochlor-1016

Arochlor-1221

Arochlor-1232

Arochlor-1242

Arochlor-1248

Arochlor-1254

Arochlor-1260

JTC DATA REPORT 90-174
Contract No. 3589/15-1000-1-11000
P.O. No. 3589-1002-1979
Request No. 84
TABLE 7

DATA SUMMARY

Matrix: Soil

JTIC 1ID:

Date Sampled:
Date Extracted:

BQL = Below Quantitation Limit

Units of Quantitation
Concentration Measure Limit
BQL Kg/Kg 120
BQL Lg/Kg 120
BQL Lg/Kg 120
BQL ug/Kg 120
BQL Lg/Kg 120
BQL he/Kg 230
BQL Ke/Ke 230

90-04-062-06A

4/24/90
5/04/90

Date
Analvyzed

5/24/90
5/24/90
5/24/90
5/24/90
5/24,/90
5/24/90

5/24/90
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JTC DATA REPORT 90-174

Contract No. 3589/15-1000-1-11000
P.0. No. 3589-1002-1979
Request No. 84

Client ID: TS-000G-042490

Location ID:

PCB

Arochlor-1016

Arochlor-1221

Arochlor-1232

Arochlor-1242

Arochlor-1248

Arochlor-1254

Arochlor-1260

BQL = Below Quantitation Limit

TABLE 8
DATA SUMMARY
JTC ID: 90-04-062-07A
Matrix: Soil Date Sampled: 4/24/90
Date Extracted: 5/04/90
Units of Quantitation Date
Concentration Measure Limit Analyzed
BQL Kg/Kg 1200 5/24/90
BQL Kg/Kg 1200 5/24/90
BQL Kg/Kg 1200 5/24/90
BQL Hg/Kg 1200 5/24/90
BQL Kg/Kg 1200 5/24/90
BQL Lg/Kg 2400 5/24/90
BQL Kg/Kg 2400 5/24/90
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TABLE 9
DATA SUMMARY
Client ID: TS-000H-042490 JTC 1ID:
Location ID: WSSRAP Matrix: Soil Date Sampled:
Date Extracted:
Units of Quantitation
PCB Concentration Measure Limit
Arochlor-1016 BQL 7944 1000
Arochlor-1221 BQL Lg/g 1000
Arochlor-1232 BQL Leg/g 1000
Arochlor-1242 BQL be/g 1000
Arochlor-1248 BQL Hg/g 1000
Arochlor-1254 BQL Lg/g 2100
Arochlor-1260 BQL Kg/g 2100

JTIC DATA REPORT 90-174

Contract No. 3589/15-1000-1-11000
P.0. No. 3589-1002-1979
Request No. 84

BQL = Below Quantitation Limit

90-04-062-08A

4/24,/90
5,/04/90

Date
Analyzed

5/24/90
5/24/90
5/24,/90
5/24/90
5/24/90
5/24/90

5/24/90
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JTC DATA REPORT 90-174
Contract No. 3589/15-1000-1-11000
P.O. No. 3589-1002-1979
Request No. 84
TABLE 10

DATA SUMMARY

Client ID: TS-000I-042490 JTC

Location ID:

PCB

Arochlor-1016

Arochlor-1221

Arochlor-1232

Arochlor-1242

Arochlor-1248

Arochlor-1254

Arochlor-1260

WSSRAP

Matrix: Soil

ID:

Date Sampled:
Date Extracted:

BQL = Below Quantitation Limit

Units of Quantitation
Concentration Measure Limit
BQL Hg/Kg 1200
BQL Kg/Kg 1200
BQL Hg/Kg 1200
BQL Hg/Kg 1200
BQL ug/Xg 1200
BQL Ke/Kg 2500
BQL Hg/Kg 2500

90-04-062-09A

4/264,/90
5/04/90

Date
Analyzed

5/24/90
5/24/90
5/24/90
5/24/90
5/24/90
5/24/90

5/24/90




JTC DATA REPORT 90-174

Contract No. 3589/15-1000-1-11000
P.0. No. 3589-1002-1979
Request No. 84

TABLE 11
DATA SUMMARY
Client ID: TS-000J-042490 JIC ID: 90-04-062-104

Location ID: WSSRAP Matrix: Soil Date Sampled: 4/24/90
Date Extracted: 5/04/90

Units of Quantitation Date
PCRB Concentration Measure Limit Analyzed
Arochlor-1016 BQL ueg/Kg 1200 5/24/90
Arochlor-1221 BQL bg/Kg 1200 5/24/90
Arochlor-1232 BQL Lg/Kg 1200 5/24/50
Arochlor-1242 BQL ug/Kg 1200 5/24/%90
Arochlor-1248 BQL ug/Kg 1200 5/24/90
Arochlor-1254 BQL ug/Kg 2500 5/24/90
Arochlor-1260 BQL ug/Kg 2500 5/24/90

BQL = Below Quantitation Limit




JTC DATA REPORT 90-174

Contract No. 3589/15-1000-1-11000
P.0. No. 3589-1002-1979
Request No. 84

BQL = Below Quantitation Limit

TABLE 12
DATA SUMMARY
Client ID: TS-000K-042490 JTC 1D:
Location ID: Matrix: Soil Date Sampled:
Date Extracted:
Units of Quantitation
PCB Concentration Measure Limit
Arochlor-1016 BQL kg/Kg 1000
Arochlor-1221 BQL Hg/Kg 1000
Arochlor-1232 BQL Lg/Kg 1000
Arochlor-1242 BQL Kg/Kg 1000
Arochlor-1248 BQL Kg/Kg 1000
Arochlor-1254 BQL Kg/Kg 2100
Arochlor-1260 BQL ug/Kg 2100

90-04-062-11A

4/24/90
5/04/90

Date
Analyzed

5/24,/90
5/24/90
5/24/90
5/24/90
5/24/90
5/24/90

5/24,/90
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JTC DATA REPORT 90-174

Contract No. 3589/15-1000-1-11000
P.0. No. 3589-1002-1979
Request No. 84

BQL = Below Quantitation Limit

TABLE 13
DATA SUMMARY
Client ID: TS-OO0ON-042490 JTC 1ID:
Location ID: Matrix: Soil Date Sampled:
Date Extracted:
Units of Quantitation
PCB Concentration Measure Limit
Arochlor-1016 BQL #é/Kg 1400
Arochlor-1221 BQL Hg/Kg 1400
Arochlor-1232 BQL ug/Kg 1400
Arochlor-1242 BQL Kg/Kg 1400
Arochlor-1248 BQL Hg/Kg 1400
Arochlor-1254 BQL Lg/Kg 2700
Arochlor-1260 BQL Lg/Kg 2700

90-04-062-12A

4/24/90
5/04/90

Date
Analvzed
5/24/90
5/24/90
5/24/90
5/24/90
5/24/90
5/24/90

5/24/90




JTC DATA REPORT 90-174

Contract No. 3589/15-1000-1-11000
P.0. No. 3589-1002-1979
Request No. 84

TABLE 14
DATA SUMMARY
Client ID: TS-000B-042490-DU JTC ID: 90-04-062-13A
Location ID: Matrix: Soil Date Sampled: 4/24/90
Date Extracted: 5/04/90
Units of Quantitation Date
PCB Concentration Measure Limit Analvzed
Arochlor-1016 BQL Hg/Kg 1000 5/24/90
Arochlor-1221 BQL Hg/Kg 1000 5/24/90
Arochlor-1232 BQL Hg/Kg 1000 5/24/90
Arochlor-1242 BQL Hg/Kg 1000 5/24/90
Arochlor-1248 BQL Hg/Kg 1000 5/24/90
Arochlor-1254 BQL Hg/Kg 2000 5/24/90
Arochlor-1260 BQL Hg/Kg 2000 5/24/90

BQL = Below Quantitation Limit




Client ID:

Location 1ID:

Nitroaromatic

Compound

2,4-DNT
2,6-DNT
1,3-DNB
1,3,5-TNB
2,4,6-TNT

Nitrobenzene

JTC DATA REPORT 90-174
Contract No. 3589/15-1000-1-11000
P.0. No. 3589-1002-1979
Request No. 84

TABLE 15

RESULTS OF NITROAROMATIC ANALYSES

TS-000L-042490 JTC ID: 90-04-062-14A

Matrix: Soil Date Sampled: 4/24/90
Date Extracted: 5/11/90
Date Analyzed: 5/30/90

Units of Quantitation

Concentration Measure Limit

BQL Ke/g 0.344

BQL Ke/g 0.424

BQL Lg/g 0.401

BQL LE/E 0.395

BQL Kg/g 0.369

3.734 Ke/g 0.443




JTC DATA REPORT 90-174
Contract No. 3589/15-1000-1-11000
P.0. No. 3589-1002-1979
Request No. 84

TABLE 16

RESULTS OF NITROAROMATIC ANALYSES

Client ID: TS-000M-042490 JTC ID: 90-04-062-15A

Location ID: WSSRAP Matrix: Soil Date Sampled: 4/24/90
Date Extracted: 5/11/90
Date Analyzed: 5/30/90

Nitroaromatic Units of Quantitation
Compound Concentration Measure Limit
2,4-DNT BQL Hg/E 0.353
2,6-DNT BQL Hg/g 0.436
1,3-DNB BQL Ke/g 0.412
1,3,5-TNB BQL ug/e 0.406
2,4,6-TNT BQL He/g 0.380
Nitrobenzene 1.32 He/g 0.456




JTC DATA REPORT 90-174
Contract No. 3589/15-1000-1-11000
P.O. No. 3589-1002-1979
Request No. 84
TABLE 17 (REVISED)

RESULTS OF METALS ANALYSES

Client ID: TS-000L-042490 JTC ID: 90-04-062-14A
Location ID: WSSRAP Matrix: Soil Date Sampled: 4/24/90

Date Digested: 5/08/90

Hg Digested: 5/01/90

Units of Detection Methods Date

Parameter Concentration Measure Limit Followed Analvzed
Aluminum 3210 mg/Kg 39.2 200.7 S/23/90
Antimony BQL mg/Kg 15.2 200.7 5/23/90
Arsenic BQL mg/Kg 2.0 206.2 5/18/90
Barium 34.7 mg/Kg 3.0 200.7 5/23/90
Beryllium BQL mg/Kg 0.2 200.7 5/23/90 .
Cadmium 1.86 mg/Kg 0.8 200.7 5/23/90
Calcium 102426 mg/Kg 106 200.7 5/23/90
Chromium 8.02 ng/Kg 1.6 200.7 5/23/90
Cobalt 2.44 mg/Kg 1.8 200.7 5/23/90
Copper 110.2 mg/Kg 3.4 200.7 5/23/90
Iron 5302 mg/Xg 16.8 200.7 5/23/90
lead 36.8 mg/Kg 0.6 239.2 5/10/90
Magnesium 24500 mg/Kg 87 200.7 5/23/90
Manganese 202 mg/Kg 0.8 200.7 5/23/90
Mercury BQL mg/Kg 0.1 245.5 5/02/90
Nickel 6.14 mg/Kg 4.6 200.7 5/23/90
Potassium 690 mg/Kg 158 258.1 5/20/90
Selenium BQL mg/Kg 1.0 270.2 5/11/90
Silver BQL mg/Kg 3.8 200.7 5/23/90
Sodium 326 mg/Kg 110 273.1 5/20/90
Thallium BQL mg/Kg 2.0 279.2 5/17/90
Vanadium 8.32 mg/Kg 2.2 200.7 5/23/90
Zinc 996 mg/Kg 2.8 200.7 5/23/90
Lithium 5.28 mg/Kg 4.0 200.7 5/24/90
Molybdenum BQL mg/Kg 4.0 200.7 5/24/90

BQL = Below Quantitation Limit
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Client ID:

Location 1D:

Parameter

Aluminum
Antimony
Arsenic
Barium
Ber: 2
Cadn. i
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Lithium
Molybdenum

JTC DATA REPORT 90-174
Contract No. 3589/15-1000-1-11000
P.O. No. 3589-1002-1979
Request No. 84 (REVISED)
TABLE 18

RESULTS OF METALS ANALYSES

TS-000M-042490

JTC ID: 90-04-062-15A

WSSRAP Matrix: Soil Date Sampled: 4/24/90
Date Digested: 5/21/90
Units of Detection Methods Date

Concentration Measure ~ __Limit Followed Analyzed
7372 mg/Kg 39.2 200.7 5/23/90

BQL mg/Kg 15.2 200.7 5/23/90
2.88 ng/Kg 2.0 206.2 5/18/90

58.2 mg/Kg 3.0 200.7 5/23/90

0.4 mg/Kg 0.2 200.7 5/23/90

BQL mg/Kg 0.8 200.7 5/23/90
62782 mg/Kg 106 200.7 5/23/90
11.4 mg/Kg 1.6 200.7 5/23/90

3.86 mg/Kg 1.8 200.7 5/23/90

18.7 mg/Kg 3.4 200.7 5/23/90

8432 mg/Kg 16.8 200.7 5/23/90

95 mg/Kg 0.6 239.2 5/10/90

2098 mg/Kg 87 200.7 5/23/90

321 mg/Kg 0.8 200.7 5/23/90

0.1 mg/Kg 0.1 245.5 5/02/90

8.6 mg/Kg 4.6 200.7 5/23/90

864 mg/Kg 158 258.1 5/20/90

BQL mg/Kg 1.0 270.2 5/11/90
BQL mg/Kg 3.8 200.7 5/23/90
214 mg/Kg 110 273.1 5/20/90

BQL mg/Kg 2.0 279.2 5/17/90
17.2 mg/Kg 2.2 200.7 5/23/90

381 nmg/Kg 2.8 200.7 5/23/90

BQL mg/Kg 4.0 200.7 5/23/90
BQL mg/Kg 4.0 200.7 5/23/90

BQL = Below Quantitation Limit
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Department of Energy
Oak Ridge Operations
Weldon Spring Site
Remedial Action Project Office
Route 2, Highway 94 South
St. Charles, Misscuri 63303

December 112 1990

Addressees:

SCREENING LEVEL CHARACTERIZATION OF ELECTRICAL SUBSTATION 411
REPORT

Enclosed for your information is the subject document. This
report contains data necessary to prepare a subcontract package
for the removal of all transformers and dielectric fluids
contained in substation 411.

If you have any questions please call Ken Lawver at
(314)441-8978.

Sincerely,

S /
‘l’ R , :
A /(2//{5/@!&40\/ «/?(/\Z/nz]
i ‘gféphen H. Mc€racken
Project Manager J/
//; Weldon Spring/Site
= Remedial Action Project

Enclosure:
As stated




DISTRIBUTION LIST

Mr. Dan Wall

Superfund Branch

U.S. Environmental Protection
Agency

Region VII

726 Minnesota Avenue

Kansas City, Kansas 66101

Mr. Steve Iverson, Project Manager
Superfund Branch

U.S. Army Corps of Engineers
Kansas City District

601 East 12th Street

Kansas City, Missouri 64106

ATTN: CEMRKED-TD

Mr. Karl J. Daubel
Environmental Coordinator
Weldon Spring Training Area
7301 Highway 94 South

St. Charles, Missouri 63303

Mr., Ali Alavi
Project Manager
U.S. Army Toxic & Hazardous
‘h‘zterials Agency
RTIN: CETHA-IR-A
Building E4435
Aberdeen Proving Ground, Maryland
21010-5401

Dr. David E. Bedan

Division of Environmental Quality
Missouri Department of Natural
Resources

Post Office Box 176

Jefferson City, Missouri 65102

Mr. William Adams, EW-S0

Acting Assistant Manager for
Environmental Restoration &
Waste Management

Oak Ridge Operations Office

U.S. Department of Energy

Post Office Box 2001

Oak Ridge, Tennessee 37831-8541

‘;geote.ch/sdg/jof

Mr. Peter J. Gross, SE-31
Director of Environmental
Protection Division

Oak Ridge Operations Office

U.S. Department of Energy

Post Office Box 2001

Oak Ridge, Tennessee 37831-8738

Mr. J.D. Berger

Oak Ridge Associated Universities
230 Warehouse Road

Building 1916-T2

Oak Ridge, Tennessee 37830

Kisker Rcad Branch

St. Charles City/County Library
1000 Kisker Road

St. Charles, Missouri 63303

Spencer Road Branch

St. Charles City/County Library
425 Spencer Road

St. Peters, Missouri 63376

Mr. Robert Shoewe, Principal
Francis Howell High School
7001 Highway 94 South

St. Charles, Missouri 63303

Kathryn M. Linneman Branch

St. Charles City/County Library
2323 Elm Street

St. Charles, Missouri 63301

Administrative Record
MK-Ferguson Company

7295 Highway 94 South

St. Charles, Missouri 63303

Mr. Park Owen

Remedial Action Program Information
Center

Oak Ridge National Laboratory
Martin-Marietta Energy Systems,
Inc.

Post Office Box 2008

Oak Ridge, Tennessee 37831-6050
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Distribution

Office of Scientific and Technical
Information

U.S. Department of Energy

Post Office Box 62

Oak Ridge, Tennessee 37830

Dr. Margaret MacDonell

Energy and Environmental Systems
Division

Argonne National Laboratory

9700 South Cass Avenue,

Building 362

Argonne, Illinois 60439
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. B ‘&“«_u lq%“
SR o *; , 588887 1-£/U4-off
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
’, o mofi(’(d‘ REGION Vii
726 MINNESOTA AVENUE
¥ KANSAS CITY, KANSAS 88101
NOV ¢ 1987 A

Mr. Rodney R, Nelson

U.S. Department of Energy
Weldon Spring Site Remedial
Action Project/Office

Route 2, Highway 94, South
St. Charles, Missouri 63303

Dear Mr.YNpréon:

We have reviewed the material you provided on the following {nterim
response actions proposed for the Weldon Spring site:

1, Dismantiing of Building 401
2. Dismantling of Building 409
3, Removal of PCB Transformers
4. Debris Consolidation

These actions, as with the four other {nterim response actions we
have reviewed, should be useful in preparing for Tong-term remedial actions
and have positive effects on health and safety and the environment. The
documents developed in support of these proposals represent a significant
__ improvement over those developed for the previous actions. Generally, we
‘!B believe that 'a more thorough analysis and screening of response alternat{ves
> would be appropriate. Also, the documents do not contain sufficient detail
of the work to be done to stand alone without the support of the technical
specifications and drawings. Other comments and reconmendations regarding
these interim response actions are discussed below,

Building Demolition

° More specifics regarding the handling, storage and ultimate
disposal of radioactively contaminated waste should be
presented. ) .

° The specifications state that “..., 1f chemically hazardous
or toxic material is suspected or encountered, the Contractor
shall be immediately notified...". What guidelines will be
used by the demolition subcontractor to determine the hazard
potential of unknown materials? ~

° The responsibility for determining whether a poliution condition
has or will be created should be clearly specified.

® The specification does not state the health and safety requirements
for the subcontractor. ,

fa/al _I’;Jééwt.:
_ . 24 Aeesat
!!!% ' LT rrw/aie

ez

T-leoo=-joj-1.02

DOCUMENT NUMBER:
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PCB Transformer Removai

In this case, more detail in the site characterization section of
the text would be appropriate. For instance, the PCB transformers
are catagorized as those containing PCBs at concentrations greater than
500 ppm. It may be somewhat misleading not to indicate in the text that
the concentrations in these transformers are in excess of 350,000 ppm.

Disposal facilities under consideration for receipt of these wastes
must provide certification that they meet the Superfund offsite policy.

Debris Consolidation

It is stated in the description of the résponse action that one of
the response objectives is tg "Perform a 'detailed chemical and radiological
characterization of the debris..,*, The description of the response action
and specifications document contain no guidelines, references or Information
which would allow the subcontractor to complete this objective.

More specifics regarding the'hand]ing, storage and ultimate disposal
of radioactive contaminated waste are needed.

It there are any questions, please do not hesitate to call,

Sffﬁgre1y yours,
76&?2‘2; .

B. Katherine Biggs

Chief, Environmental Review Branch

"!

cc: Dave Bedan, MDNR

@

P.3
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PROCESS FLOW CHART FOR DOE’S PROPOSED
WASTEWATER TREATMENT AT THE WELDON SPRING SITE

EE/CA leiminarg Rexi " 2{ Day Minimum :
| Droft ©|-LeiSe . f—— Public Commermt emmm——
D;r;l:zsmi' EecA @ "Period ﬁ‘.
ARAR ' Fublic @
Drat+
Process Meetin
FA | ®
EPA/MDNR 'Prcpo'sed State ' !
ReNiew NPDES Permrt
i .Eﬁﬂ:ﬁ&_;b_ Final Summarizg AcTioN ) T ;
EE/CA Action > Z‘Eﬁo A é‘f@zﬁ P
on h
ponsSivenass - EPA
Summary _ inal FFA Appeval
—= : Letter
) Final NPDES
g; Fermitf
1 .

e luart [imids are proposed by DOE based on BATad /or ARARS.

2, I+ .w'c;uu be desirable, 5 make +ha EEA 4 Ny .
avallabla, for public comment along wi %F Apan EE!;J&::ES permit (if necessan)

8. Timing of the public maeting can Var ) however i is ‘d&simblz.-h: hold

afrer” the EE/CA is made available for public eo o+ + T
an opporiunmiy for oral commg,:-{-, public commant %o tha provides

 DRAFT

— bt . -
EETSRR

DOCUME®"  wvinER: Zo102” ros:1.0%2.Ce
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@‘MOHF{ISON-KNUDSEN ENGINEERS, INC. :

‘A MORRISON-KNUDSEN COMPANY
\ ;

WSSRA PROJECT REVIEWS AND APPROVALS

‘»

-5.121-C:SP—S-01—0217-01

WSSRA PROJECT - CP

Subject:
Specification Section 02090 . (DOCUMENT NO.)
removal of Electrical Transformers

) Signature Date
Prepared: - %r—éu s —{(7-F7
Reviewed: - WW S5-(9-%7

Approved, MKE: .
KQM/ W 47

‘g - Site Design Engineer
' 5"/f 007

- Engineering & Design Manager

~ Chief Engineer, ESC Division

QA Compliance &£= A=28-87
=AY .

- PMC Engineering Manager

10/86

4549G



'PART 1 - GENERAL

SECTION 02090

REMOVAL OF ELECTRICAL TRANSFORMERS

oA ROIEH
BATRY 80, ,ua__

Ws-10

B %}J IATE 244

The work required to be performed under this Subcontract
consists of controlled removal and disposal of selected
electrical switches, transformers and capacitors from the
project site, including many which are polychlorinated
biphenol (PCB) containing or contaminated.

SCOPE

The Subcontractor shall furnish all labor, supervision,
materials, analysis, equipment, and transportation neces-
sary for the complete removal and disposal of PCB conta-
minated fluid, three existinmg drums of previous PCB-conta-
minated sampling materials, electrical equipment with
contents and subsequent contaminated .materials resulting
from cleanup operations. The electrical equipment
consists of thirty-seven switches and transformers with
capacitors located on concrete pads, mounted on poles, and
one rooftop around the site. Three non-PCB containing
transformers have a PCB contaminated capacitor attached.
The capacitors are to be removed from the site as part of
this contract. 2All electrical transformers, switches, and
capacitors to be removed or drained are listed and located.
on project Drawing No. 5121E-CP-583.

CODES AND REGULATIONS
All work on this Subcontract shall comély with applicable
codes and regulations including, but not limited to, the
following:
1. Environmental Protection Agency (EPA)

- 40 CFR 761

- 15 USC 2601 et. seg. (TSCA)

2. U. S. Department of Labor, Occupational Safety and
Health administration (OSHA)
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A.

- 29 CFR 1926

- 29 CFR 1910

Posting Regulations: Where required by regulations,
copies of applicable EPA and OSHA regulations shall be
obtained by the Subcontractor and posted at the Jjob site.

HEALTH AND SAFETY

Training: All workers shall have received a forty-hour
course per 29 CFR 1910.120 covering the following: health
and safety regulations; environmental regulations; use and
fitting of respiratory protective equipment; use of other
personal protective equipment; procedures for work, spill,
transport, disposal and decontamination.

The Subcontractor shall provide all workers with personal
protective equipment accepted by regulatory standards.
This equipment shall generally include: Respirator per 29
CFR 1910.134; Full Saranex-Tyvek coveralls; PCB permeation
resistant gloves and boot covers; goggles or face splash

shield. -

SUBMITTALS
Work Plan:

The Subcontractor shall submit a detailed plan of the work
schedule and procedures to be used in removing the elec-
trical equipment. The plan shall include details concern-
ing sequencing, 0oil draining and flushing procedure,
methods for removing the carcass from -mounting structure,
transportation to disposal, final disposal and procedures
for chain of custody confirmation. - The Subcontractor
shall meet with the Contractor prior to beginning work to
discuss and obtain acceptance of the Plan.

PART 2 - PRODUCTS

ws-10

(None)
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PART 3

- EXECUTION

WORK PRACTICES

All PCB contaminated transformers whose volume prohibits
placement in a 55-gallon DOT 17H drum, ‘shall be drained
and flushed on-site prior to shipment to an EPA-approved
facility. Those transformers which can be shipped in
drums may be transported undrained only if the EPA-approved

“facility is capable and intends to incinerate the o0il,

transformer and drum as a unit. If transformers are
transported intact, the transformers shall be secured

against overturning and a spill containment system pro-
vided.

PCB contaminated 1liquids may be transported by either
Department of Transportation (DOT) bulk container or DOT
approved drum containers.

Transformers drained on-%ite shall Dbe flushed with
non-PCB-contaminated Kerosene and rinsed in accordance
with 40 CFR 761.60(b)(1)(i}B. During connecting and
disconnection of hoses, spill collection pans shall be
positioned to capture any liquid drips.

Preparations for Handling PCBs: Barricade area to keep
out unauthorized personnel. Construct a“ temporary holding
area for drums and empty equipment; cover the floor and
spill berm with polyethylene. Protect the polyethylene
floor with a protective covering such as plywood. The
holding area shall be 1leak-proof. Protect all surfaces
over which PCB will be transported with polyethylene

" sheeting and spill berms. Seal all floor drains. All

WS-10

polyethylene sheeting shall have 6 mils minimum thickness.

Any contaminated spill shall be immediately cleaned up in
accordance with 40 CFR 761 Subpart G.

Subcontractor shall verify that electrical equipment is
de-energized prior to proceeding with any work.

DISPOSAL

Transport and disposal shall be in accordance with all
Federal, State and local laws and regulations.

-
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PCB Containing 0il: 0il which is 50 parts per million or
more PCB shall be drained from the equipment, taking care
to avoid -spills, drips and splashes. The thoroughly
drained equipment shall be rinsed as required by 15 USC
2601 et. seq. (TSCA).

The drained o0il and rinse solution shall be properly
labeled and sent for disposal at an EPA-approved PCB
incineration facility. The drained and rinsed equipment
shall be placed in a leak tight package, consisting of PCB
impermeable plastic and wooden crating. The crated equip-
ment shall be properly .labeled and sent for disposal at an
EPA-approved PCB facility.

PCB-Containing Transformers: Transformers containing PCB
contaminated o0il shall be properly packaged and trans-
ported directly to an EPA approved PCB disposal facility.

Waste Tracking: The Subcontractor shall establish and
maintain a waste tracking system which shall as a minimum
contain the following information: equipment identifica-

tion, volume of o0il, PCB contamination level, drum number
(if any), date filled, date transported, manifest number,
transporter, vehicle, destination and date arrived at
destination for disposal and a letter of destruction.

All PCB containing and contaminated oil and all equipment
which was filled with PCB-contaminated oil shall be accom-
panied in transport by an EPA uniform hazardous waste
manifest. If the PCB waste 1is being disposed of in a
state which has more stringent manifesting requirements, a
state manifest may be substituted.

Non PCB o0il shall be drained, removed from site and
incinerated. .

All PCB containing and contaminated oil and all eguipment
which was filled with PCB containing o0il shall be trans-
ported to the disposal site by a transporter licensed by
the Missouri Department of Natural Resources.

END OF SECTION 02090
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3589-87-I-DOE-177

Department of Energy
Oak Ridge Operations
Weldon Spring Site

Remedial Action Project Office
Route 2, Highway 94 South
St. Charles, Misscuri 63303

October 16, 1987

Ms. Katherine Biggs

United States Environmental
Protection Agency

Region VII

726 Minnesota Avenue

Kansas City, Kansas 66101

Dear Ms. Biggs:
INTERIM RESPONSE ACTIONS (IRA’S)

Enclosed are six (6) copies of the documentation for the
following four (4) Interim Response Actions:

. Dismantling of Building 401
Dismantling of Building 409
Removal of PCB Transformers
Debris Consolidation

ROV I ]

In addition, we are sending under separate cover, six (6)
copies of the technical specifications and drawings from
each of the four (4) proposed bid packages.

It is our intention to have copies of these documents in
place in the repositories for public inspection, and to
provide public notice of their availability on October 19,
1987. This will initiate the twenty one (21) day comment
period.

If you have any questions, please give me a call.

Sincerely,
M
g, S

Rod Nelson

roject Manager
Weldon Spring Site
Remedial Action Project

Enclosures:
As stated

cc w/enclosures:
D. Bedan, MDNR
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REMOVAL OF PCB TRANSFORMERS

Site Background

The Weldon Spring site is located in St. Charles County, Missouriy about 48 km
(30 mi) west of St. Louis. From 1941 to 1944, the U.S. Department of the Army operated
the Weldon Spring Ordnance Works at the site for production of trinitrotoluene and
dinitrotoluene. In the mid 1950s, a portion of the property was transferred to the
U.S. Atomic Energy Commission (AEC), a predecessor of the U.S. Department of Energy
(DOE).

From 1957 to 1966, the AEC operated a uranium processing facility at the
Weldon Spring site. Impure uranium ore concentrates and some scrap uranium metal
were processed at the chemical plant, and thorium-containing materials were also
processed on an intermittent basis. Following closure by the AEC, the Army reacquired
" the chemical plant in 1967 and began converting the facilities to produce herbicides. The
buildings were partially decontaminated and some equipment was dismantled. In 1969,
prior to becoming operational, the herbicide project was canceled. Since that time, the
plant has remained essentially unused and in caretaker status. The Army returned a
portion of the Ordnance Works property to the AEC in 1971 but retained control of the
chemical plant buildings. In 1984, the Army repaired several of these buildings;
decontaminated some of the floors, walls, and ceilings; and removed some contaminated
equipment to areas outside of the buildings. In 1985, custody of the chemical plant
property was transferred to DOE. Currently, more than 70 inactive electrical
transformers and switches are located in buildings and on external pads and poles
throughout the Weldon Spring site.

Site Characterization

In order to characterize the potential hazards related to contamination by
polychlorinated biphenyls (PCBs) at the Weldon Spring site, a sampling effort was
conducted during March and April of 1987 to determine the types, locations, capacities,
and levels of PCBs associated with transformers and switches. Sampling locations are
shown in Fig. 1. Based on the results of this survey, on-site transformers and switches
are grouped in Table 1 according to the EPA classification system for PCB-containing
articles, as specified in 40 CFR Part 761.

Four on-site transformers were not sampled and therefore were not classified.
Two were not sampled because of their proximity to energized electrical lines; the third
was not sampled because it belongs to St. Charles County Water and is still in service;
and the fourth was overlooked during the survey because it was lying on its side in the
grass adjacent to Storage Building 436. Up to 76 liters (20 gallons) of PCB-containing
dielectric fluid could be contained in this transformer.

Inspection of 31 other transformers indicated that they are air-cooled models.
Follow-up surveys identified a number of additional air-cooled switches and transformers
within scattered buildings and on the roof of Laboratory Building 407. These

01-
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TABLE 1 Summary of PCB Classification for Oil-Cooled Transformers and
Switches at the Weldon Spring Site

Estimated Volume g

PCB Level Type of
Equipment (ppm) Number Liters Gallons Mounting
PCB transformer >500 12 20,810 5,370 Pad
PCB switch >500 3 2,910 750 Pad
PCB-contaminated
transformer 50-500 5 Pad(3), pole(2)
1,290 3348
PCB-contaminated
switch 50-500 1 Wall
Non-PCB transformer <50 12 Pad(5), pole(7)
29,740 7,6752
Non-PCB switch <50 2 Wall

8Represents combined volume from transformers and switches.

Source: Data from Meyer (1987).

transformers contain no dielectric fluids and therefore do not contribute to the potential
PCB hazard on-site. In addition, none of the transformers recently installed to support
the remedial action program contain PCBs because they were installed after PCB control
regulations became effective.

As part of the effort to characterize on-site electrical equipment, an extensive
radiological survey was conducted to determine whether the transformers and switches
would meet residual surface contamination guidelines for unrestricted off-site disposal.
Results of the survey indicate that all equipment meets DOE criteria for unrestricted
release (MK-Ferguson and Jacobs 1987).

Threat to Public Health and the Environment

A public health and environmental hazard exists at the site due to the presence
of abandoned electrical transformers and switches. The equipment has begun to show
signs of deterioration that could result in leakage of PCB-containing oils. If this
equipment remains on-site, its continued deterioration could result in a significant
exposure hazard to site personnel. In addition, the safety of workers could be threatened
by the deterioration of associated structural equipment (e.g., mounting supports).

01- -



Response Objectives

The objectives of this response action are as follows:

1.

2.

Reduction of the potential health hazard due to the presence of
PCB-containing oils in electrical equipment on the Weldon Spring
site; and

Removal of the potential safety hazard associated with structural
deterioration of the equipment.

Proposed Response Action Alternatives

Interim response actions are designed to ensure the health and safety of on-site
personnel and to minimize or preclude off-site releases of contamination. These actions
are limited to those that can be performed under the Comprehensive Environmental
Response, Compensation, and Liability Act/Superfund Amendments and Reauthorization
Act and remain within the constraints of the Council on Environmental Quality's
regulations for the National Environmental Policy Act (i.e., actions will be limited to
those that do not have an adverse environmental impact nor limit the choice of
reasonable alternatives).

Alternative response actions identified for inactive electrical equipment on the
Weldon Spring site are:

1.

2.

4.

No action;

Transport of intact switches and transformers off-site to a
licensed treatment/disposal facility;

Draining and flushing of switches and transformers, and on-site
storage of the empty units, PCB-containing oils, and flushing
solutions;

Draining and flushing of switches and transformers, on-site storage
of the empty units, and transport of PCB-containing oils and
solutions off-site to a licensed treatment/disposal facility; or

Draining and flushing of switches and transformers, transport of
the empty units off-site to a licensed landfill, and transport of
PCB-containing oils and solutions off-site to a licensed
treatment/disposal facility.

Analysis of Alternatives

Alternative 1 affords no reduction in potential threats to the health and safety of
on-site personnel posed by PCB-containing electrical equipment at the Weldon Spring

01--
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site. There would be no improvement in environmental conditions at the site if no action
were taken. This alternative presents no technical barriers and costs nothing in the short
term. However, the equipment is scheduled for eventual disposal. The costs associated
with deferred disposal would be higher than those for disposal at the current time, due to
monitoring and maintenance activities required until future disposal. Most importantly,
Alternative 1 is effectively precluded by institutional factors related to the community's
strong desire for timely response actions at the Weldon Spring site.

Alternatives 2 through 5 are all technically feasible. Alternative 2 would be
neither environmentally desirable nor cost-effective. Not only would there be an
increase in costs related to the receiving facility, but bulk transport of the full
containers would be less environmentally efficient than separation of hazardous from
nonhazardous materials prior to treatment/disposal. In addition, the packaging, loading,
transport, and unloading of the deteriorating equipment would entail considerable
expense and effort to ensure minimization of the exposure threat to workers and the
potential for PCB releases to the environment. Although the costs associated with
Alternative 3 would be lower in the short term, this alternative would prove more
expensive than Alternative 4 or 5 in the long term due to the monitoring and
maintenance activities necessitated by controlled on-site storage of PCB-containing
material. More importantly, Alternative 3 would be less desirable with regard to
potential health and environmental effects than Alternative 4 or 5 because the PCB-
containing fluids would remain on-site. Alternatives 4 and 5 are both environmentally
effective because each would involve the off-site transport of these fluids. Even though
Alternative 4 would be less expensive than Alternative 5, it is not consistent with DOE's
intention to dispose of all nonradioactive waste off-site. In addition, Alternative 4 does
not fully address the public sentiment for expedited response action at the Weldon Spring
site. Therefore, following the screening and analysis process for interim response action
alternatives, Alternative 5 has been identified as the preferred alternative.

Description of Proposed Action

The proposed interim response action involves the following operations.

1. Draining PCB-containing oils from on-site switches and
transformers;

2. Flushing switches and transformers with an equal volume of a
kerosene (or equivalent) solution;

3. Transporting the cleaned switch and transformer units off-site to a
licensed facility; and

4. Transporting the PCB fluids and flushing solutions off-site to a
licensed treatment/disposal facility.

The flushing and removal of PCB-containing electrical equipment from the
Weldon Spring site will be performed in compliance with all applicable regulations and
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procedures. This compliance will minimize the potential health threat to on-site
personnel associated with exposure to PCBs and will also remove the safety hazards
associated with the deteriorating electrical equipment. In addition, removal of the
equipment will preclude the potential release of PCBs and will thus improve
environmental conditions at the site. Finally, the proposed response actiop is consistent
with DOE's goal to remove hazardous waste from the site.

The waste volumes associated with this effort are estimated to be 400 m3
(500 yd3) of rinsed equipment and a combined volume of 109,500 liters (28,260 gallons) of
PCB-containing oils and flushing solutions.

References

Meyer, K., 1987, Transformer Sampling for PCB Fluids, prepared for MK-Ferguson
Company, Weldon Spring, Mo. (April).

MK-Ferguson Company and Jacobs Engineering Group, 1987, Radiological Survey Report
for the Transformers at the WSS, prepared for U.S. Department of Energy,
Oak Ridge Operations Office, Oak Ridge, Tenn. (Sept.).

U.S. Atomic Energy Commission, 1960, Expansion Program at St. Louis Area - Project
No. 224-5066A - Project History and Completion Report, Oak Ridge Operations
Office, Oak Ridge, Tenn. (Oct.).
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November 13, 1987 K:ihd

Mr. Rodney R. Nelson

U.S. Department of Energy

Weldon Spring Site Remedial
Action Project/Office

Route 2, Highway 94, South

St. Charles, Missouri 63303

Dear Mr%Zq?%;pn:

Enclosed is a . copy of the comments we received from the
Missouri Department® of Natural Resources for the following
four interim response actions:

1. Dismantling of Building 401,

2. Dismantling of Building 409,

3. Removal of PCB Transformers, and
4. Debris Consolidation.

Any questions on these comments should be directed to
David Bedan. To date, we have not received any other comments.

Sincerely yours,

rd

j @

B. Katherine Biggs
Chief, Environmental Review Branch

Enclosure

cc: David Bedan

JU1893
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STATE OF MISSOUR]

DEPARTMENT OF NATURAL RESOURCES

DEVISION OF ENVIRONMENTAL CILALITY

Pox Bax i
Jefferson Cloy, MU} G310

Novembar 12, 1987

Katie Bigus

Envirenmental Review Brarnch
U.5. EPA, Region VII

726 Minnesota Avenuae

kansas City. KS 6601

Dear Ms. BigeEs:

The Missouri Deparipent of Matoral Rezouvrces hajd reviswed Pour interim
response sctiand fCroup 10: which the W35 Meoarorent sl fnergy U5 TQE S
has propoged for the We!dgn Sering Site.  These actinns are:

137 Dismact.ing ant Disposal of Building wdl

2y Di=zmentling and Nigposal of Buildire H ]

3} Remowal aof PCE Lransformers

-1 [Cebris Conscolidation

MR Supporis the conceph of iﬂtérim'reeponse aotinns i they imorove

eafety conditicns or ihe envirenment. facititane iater remedial sctions.

and do not prejudice the decigion on the final remadial actian (or the

racdicactive wastes. Desed on the informeticn prﬂvided hy the U.5. DOE the
MORR congurs Lhati thase actions should SR initiated immeniately Subjiect Lo
spe following comments and requliremenLs: :

11 [pismant,ing and Disposal of Buil.ing 401 206 Lo

wasa gotivities are sudject to both the Missouri A Conservation Law and
rhe Mizgouri Solid Waste Management Law. Missouri has adgotad ihe federal
Clagn Air Act Standards [or ashestos nandiing and has Detn dolagated
respansibility Tor imrlementing thess standsros. Tra Dwcartoent of Dnergy
and its cont-actors shooid develoo and maimsain oloss oonLIcl with the
Migenur i BiT Peliubion Control Program tooinsurs comepl tance With Lhese
standards.

.

tioka

The Miamouri [eozrbiment of Hatural Resouroes aisg rEguiatas e 2iSTrs
o rgbestos and other demelliion wa3Les undar Loe Missouri BT v Waste
Tim oA state

1
Management Law. Cerclition waste is requires Lo e GlSTOEER O
@ 13 Teseired Lo

cermintad sapitary or demolitich vardfill: asnisios W2Fs

ne dissased af inoa permittad sanitacy land7iil.

[Heistm ef Evarmmenot Qeabiey
Dhatan e Cecvagy andd Land Survey
Frind sk o Maraegemem Rrvier
EHsiaben of Parks, Rocrtithonn,
and Hiseorhe Prescratien



76761

Ma. Xatie Bigy>
Hovember 12. 1987
Page 2

Because of the special concerns relating to the wolume of Waste and to the
poasibie contaminaticon of the asbestos and the ather demoliticn material
with hazardous wastes.or radicactive wastes. the Department ha= detarmined
that these meteriala should be handled as "zpecial wastes”, "Specisl
Yaates™ means solid wastes requiring handling other thas that normaiiy
vesed For municipal wastes. Since radigactlve wastes and hazardous waztes
are excluded [rom ¢isoosal 1n sanitacy landlills and demolition landrili=
in Misscuri, the Department of Watural Resources canncht apocrave the
dimpozal of the asbestos and other demlition wa3tes until a procedure 1=
in place Lo agsure uz that no racicactive of hatardous materlals are being
clsposed of In Misscuri solicd waste langfilis.  Alse of concers is thHe
large volime of material to bo dizposed of . Therelore. when the apecilic
lardfill has been chesen Cor dispasal of this saterial, ihe gensrator af
the waste (COFE) and the operator of the landliil st Joictly make
application to the Missouiri Department of Natorz. Resources for speclal
wvaste Cisoosa. Apgrowsl. Please contact the Waste Menagement Pragram Tor
further ipfosmation on Lhe soprsva. process,  [f Lhe waste 1s 1o De
dispozed o in anctber state. DOE must document that the actiom s in
cortlrance with Ehe W@a5te managaement i2wg of tnat SLate.

Albernat wa L oign-sihte Cigspasall i rejected Decause "it 1§ nob consistent
with COE'= jmnenticn to cispose of all qoseradioactive waste of -site™
00T showid pravide Justificztion for this orf-site aisnosal policy.

2V Remoysl ool OO Lrarsiormers

MONE recommencs that if Alternative #5705 csed, durinq.thc *#1ushing”
‘process cace should Dee Laken o contain Asw gnilled material, " Also

PP lOshinET shouLe e cantipepe cans ! BUE eveliz gre lass than 2 opom. 00
transformer and swiloh Carcasses 2re going to o digoessd into 2 permitited

saritasy lam2ioll,

Il the i(2F }:3uids are Deing tremseorted —o o Pecillty within Misscuri. a
license! harmardogs w@5ie Lansposter pust be used, (10 the PCEs are Selig
TeanmpTTLE0 Lo oan oub-ul-zlate Pesilicy MONE recommends that a licensed:
ranamerTier ke used glthough (oo is mot @ regqunrrameEnt.

Ir.oLbe peeann.e T ki fT;
Lransflormerz ar
LrEnsl orTers o

srwige Testart ) Al dietectic
¥ oopn o, bhsreiocs, unhesied

Vumaedtt wins ol Ltesaslormers.

boareas sMooie bootested to determine 17
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Ma . Katle Biges .

Hovember 12, 1987
Fage 2

37 Debris Comnglidaticn

“The atorege of solid waste on site may be subject to the requirements of . .
the Mismour] Solld Waste Managemsnt Law. FPlsasze contact the Missouri '
Vaste Mapagement Program for aszistance in determinlng vhether thexe
requirements apply.

Flease contact me i you have any suestiona on these comments.

Sincerely,

DIVISIOH OF EMVIRONMENTAL QUALTTY
A .

A Lo
fozt 407, e e

Cavid E. Bedan
Waldon Sprimg Site Wwerk Group Coordinataor

CEZEA W

coc: Ror ¥ocera, Deputy Dipector, DWNRE
' Carcly: defoos. lega: Sounss:
o Willitm C. Ford. Directer, DEG
- Nick 0 Pasguale. Director, WHE
Nick N.k¥'la, Nirecior, APCE
Don Maddex . SLET b
Bl Dieffenbach; MLOOD
CaJann Crellina. HDOE

Fod Melsaor . WaSRAS, ULG.
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Mr. Rodney R. Nelson THE REGIONAL ADMINISTRATOR
U.S. Department of Energy
Weldon Spring Site Remedial
Action Project/Office
Route 2, Highway 94, South
St. Charles, Missouri 63303

bear Mr. Nelson:

We have reviewed the Department of Energy's (DOE) proposals
for the following four interim response actions:

Dismantling of Building 401,
Dismantling of Building 409,
Removal of PCB Transformers, and
Debris Consolidation.

¢ o o o

Oour comments on these proposals were sent to you earlier.
You were also provided comments by the Missouri Department of
Natural Resources (MDNR). No comments from the public were
directed to the Environmental Protection Agency (EPA) and
according to our records, there has been no public comment

directed to MDNR or DOE.

We are in agreement these actions should proceed to ensure
worker safety and reduce the further release of contaminants
from this site. The EPA hereby approves these actions under

_ the condition that the comments earlier provided by EPA and
MDNR are adequately addressed.' The MDNR has notified me they
also concur with these actlons.” Please provide copies of any
summary reports for these.actions to EPA and MDNR.

We also received copies of the interim response action
for construction of the Ash Pond Dike. We will provide any
comments on this proposed action within the agreed upon
21-day comment period. We are most pleased to see that
activities are underway to stabilize the site and reduce

contaminant release.

Sincerely qurs,

v/ At

Morris Kay
Regional Administrator

-

‘:c: Dr. Fred Brunner, MDNR

o0 |g7>
VA =38
) T‘*'PJ_ ,L{./A,f j ;2>D—5-’>7 )




DEC 0 3 1887

Ms. B. Katherine Biggs

United States Environmental

Protection Agency
Region VII
726 Minnesota Avenue
Kansas City, Kansas 66101

Dear Ms. Biggs:
USEPA COMMENTS ON INTERIM RESPONSE ACTIONS (IRA’S)

Enclosed is our response to the comments contained in your
letter of November 9, 1987, regarding the following interim
response actions:

Dismantling of Building #401
Dismantling of Building #409
Removal of PCB Transformers
Debris Consolidation

SWN P

We anticipate that this will adequately resolve the issues
raised. We intend to proceed with action on these items in
accordance with the enclosure.

If you have any questions, please give me a call.

Sincerely,
CRIGINAL SIGNED BY:
R. R NELSOM™

Rod Nelson

Project Manager

Weldon Spring Site
Remedial Action Project

Enclosure:
As stated

cc: Dave Bedan, MDNR

PEER:JCoyne:x41:mw:12/04/87: (c:EPA-IRA'.Ltr.)
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RESPONSIVENESS SUMMARY

B. Katherine Biggs letter to Rodney R. Nelson, dated November 9, 1987

re:

Interim Response Actions

General

Comment:

Response:

Comment:

Response:

1. Dismantling of Building #401
2. Dismantling of Building #409
3. Removal of PCB Transformers

4. Debris Consolidation

Generally, a more thorough analysis and screening of
response alternatives would be appropriate.

"This comment was reviewed with the EPA (telecon from Rod

Nelson to Dan Wall dated 11-17-87). The EPA agreed that
while additional analysis and screening is not required for
the four (4) IRA proposals addressed herein, future
proposals such as the Ash Pond Isoclation Dike will present
a more thorough analysis of response alternatives.

The documents do not contain sufficient detail of the work
to be done to stand alone without the support of the
technical specifications and drawings.

Technical specifications and drawings will continue *o
accompany the IRA proposal packages submitted for review.

Building Demolition

Comment:

Response:

Specifics of handling, storage, and ultimate disposal
of radiocactively contaminated waste should be presented.

Radioactively contaminated waste from demolition of
Buildings #401 and $£#409 will be segregated and stored
on-site in a dry, concrete floocred building, Building #4341
and/or Building #406. Ultimate disposal will be in
accordance with the RI Plan/EIS. Specifics of handling
this waste will be covered in the Contractor’s operational
work plan which will integrate the specification and
drawings, the WSSRAP Construction Safety and Health
Management Program, applicable WSSRAP Standard Operating
Procedures and Plans along with the subcontractor
dismantling plan. This work plan will be finalized priocr
to the Subcontractor(s) starting demolition work.

response, txtsheil



Comment:

Response:

Comment:

Response:

Comment:

Response:

" What guidelines will be used by the demolition

subcontractor to determine the hazard potential of unknown
materials encountered in the work?

Subcontractor personnel who will work on the site will be
required to undergo a minimum of 46 hours of initial
instruction in hazardous waste operations prior to starting
work on site in accordance with 29CFR1910.120. In addition
Subcontractor personnel will receive indoctrination
training in the known hazards in the work area prior to
start of work in accordance with the WSSRAP Construction
Safety and Health Management Program and Special Conditions
requirement of the subcontract. Unknown (unidentified or
unmarked) chemical substances encountered in the work shall
be considered potential hazards and shall be reported to
the Contractor in accordance with the requirements of the
specifications. .

The Contractor will also provide health physics,

-construction safety and industrial hygiene surveillance on

a routine basis during all stages of the work. This will
include inspections cf all work areas to identify potential
hazards. Where required, the Contractor will collect bulk
samples to identify any unknown or suspected substances.
The Contractor will also perform air monitoring, as
nhecessary and prudent, to assess expeosure levels of

hazardous substances in the workplace.

The responsibility for determining whether a pollution
condition has or will be created should be clearly
specified.

The WSSRAP Construction Safety and Health Management
Program which is an integral part of site subcontracts
assigns responsibility for the identification of potential
pollution (environmental) conditions to the Project
Management Contractor. The Subcontractor is contractually
required to comply with the requirements of the Clean Air
Act and the Clean Water Act.

The specification does not state the health and safety
requirements for the subcontractor.

Subcontractor health and safety requirements are defined
in the Special Conditions to the subcontract. The Special
Conditions bind the Subcontractor to compliance with the
WSSRAP Construction Safety and Health Management Program
and all applicable Federal, State, and local health and
safety regulations and standards listed therein. The
Special Conditions are a supplement to the General
Conditions and General Provisions which also contain basic
health and safety requirements.




PCB Transformer Removal

Comment:

Respeonse:

Comment:

Response:

In this case, more detail in the site characterization
section of the text would be appropriate. For instance,
the PCB transformers are categorized as those containing
PCBs at concentrations greater than 500 ppm. It may be
somewhat misleading not to indicate in the text that the
concentrations in these transformers are in excess of
350,000 ppm.

The final subcontract work package includes a table on the
subcontract drawings listing each electrical component in
the scope of work. This table includes the PCB
concentration and volume capacity, in gallons, of each
electrical component.

Disposal facilities under consideration for receipt of
these wastes must provide certification that they meet the
Superfund ocffsite policy.

The Work Plan specified in Section 1.2A of Specification

Section 02090 includes provision for meeting all
requirements of 40CFR761. The Subcontractor’s Work Plan in
section 1.4A will be required to contain certification that
the facilities selected for disposal of the waste material
(1) have received written approval from the U. S.
Environmental Protection Agency as required under 40CFR
Part 761.70 or 761.75, as applicable, and (2) are not under
a state or federal compliance order under CERCLA or RCRA.

Debris Consolidation

Comment:

Response:

It is stated in the description of the response action that
one of the response objectives is to "Perform a detailed
chemical and radiological characterization of the
debris...". The description of the response action and
specifications document contain no guidelines, references
or information which would allow the Subcontractor to
complete this objective.

This objective is to be completed by the Contractor and
does not require any special activity by the Subcontractor.
Radiological guidelines to be used by the Contractor in
rerforming this characterization are as defined in Draft
DOE Order 5480.11 and applicable WSS operating procedures.
All debris will be visually inspected for potential
chemical contamination. Where chemical contamination is
observed or suspected, sampling and analyses will be
performed to identify the characteristics of the chemical.



Response:

" More specifics regarding the handling, storage and

ultimate disposal of radiocactive contaminated wastes are
needed.

Specifics of handling the radiologically contaminated
debris will be finalized upon submittal of the

- Subcontractor’s work plan. That plan will be integrated

with applicable WSSRAP Standard Operating Procedures and
Plans, the WSSRAP Construction Safety and Health Management
Program, and the specifications and drawings. The debris
will be consolidated for temporary storage in a materials
staging area. Details of the materials staging area will
be presented in a separate IRA under preparation. Ultimate
disposal of radioactive contaminated debris waste will be
in accordance with the RI Plan/EIS.
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Department of Energy
Qak Ridge Operations
Weldon Spring Site
Remedial Action Project Office
Route 2, Highway 94 South
St. Chartes, Misscuri 63303

December 21, 1987

Ms. B. Katherine Biggs

United States Environmental
Protection Agency

Region VII

726 Minnesota Avenue

Kansas City, Kansas 66101

Dear Ms. Biggs:
MDNR COMMENTS ON INTERIM RESPONSE ACTIONS (IRA’S)

Enclosed is our responsiveness summary for the comments
contained in Dave Bedan’s letter of November 12, 1987,
regarding the following interim response actions:

Dismantling of Building #401
. Dismantling of Building $#409
. Removal of PCB Transformers
Debris Consolidation

R

We anticipate that this will adequately resolve the issues
raised. We intend to proceed with action on these items in
accordance with the enclosure.

If you have any questions, please give me a call.

Sincerely,

SYITE ko

Rod Nelson

4 Project Manager
Weldon Spring Site
Remedial Action Project

Enclosure:
As stated

cc: Dave Bedan, MDNR, w/enclosure
Jack Hammond, MK-F, w/o enclosure



RESPONSIVENESS SUMMARY

B. Katherine Biggs letter to Rodney R. Nelson, dated
11-13-87 re: MoDNR comments on:

Interim Response Actions

1. Dismantling and Disposal of Building 7401
2. Dismantling and Disposal of Building #4089
3. Removal of PCB Transformers

4. Debris Consolidation

1. Dismantling and Disposal of Buildinas #401 and #2409

Comment:

Response:

Comment:

Response:

Comment:

Response:

The DOE and its Contractors shculd develop and
maintain close contact with the Missouri Air
Pollution Control Program to assure compliance
with Missouri Air Conservation Law and Missouri
Solid Waste Management Law in carrying out these
activities.

The DOE and its subcontractor(s) will continue to
keep the DNR Air Pollution Control Program office
apprised of plans for work at the site involving
removal, handling, storage, and/or disposal of
asbestos materials. -

Missouri Solid Waste Management Law requires
demolition waste to be disposed of in a permitted
sanitary or demolltlon landfill. Asbestos waste
must be disposed of in a permitted sanitary
landfill.

The Specifications for this work will require
that asbestos and other demolition debris be
disposed of in accordance with the requirements
of the Missouri Solid Waste Management Law.

DNR maintains that because of the special
concerns relating to the volume of waste and to
the possible contamination of the asbestos and
the other demolition material with hazardous
wastes or radioactive wastes, these materials
should be handled as "special wastes".

The DOE concurs that there are special
circumstances that regquire handling of asbestos
as "special waste". Specifications for the
asbestos subcontracts contain this provision.

The pending subcontracts contain the "special
waste" forms which will be included in the

'..J
f



Comment:

Response:

Comment:-

Response:

subcontract work packages as matter of comity.
Should subcontract efforts, cost or progress on
these IRA’s be impacted by this provision, the
DOE will revisit this issue with the MDNR.

The DNR cannot approve the disposal of the
asbestos and other demolition wastes until a
procedure is in place to assure us that no
radioactive or hazardous materials are being
disposed of in Missouri solid waste landfilis.

Release standards are in place for controlling
release of the rubble off site. Radiological
survey and release plans will be developed for
each work package involving removal and off-site
disposal of materials to insure compliance with
the standards. ' '

DOE should provide justification for its policy
to dispose of all non-radioactive building waste
off site. )

The DOE policy is based on volume reduction and
cost effectiveness. By disposal of
nonradiological material in a sanitary or —_—
demolition landfill, there is a reduction in the
amount of material (Volume Reduction) that will
be encapsulated in any disposal cell. Secondly,
costs for on-site disposal cells are high in-
comparison to disposal in sanitary or demolition
landfills. Also, as an aside to the technical
and cost effectiveness issues, the DOE currently
has funding available. The site is still to be
fully characterized and to delay demolition and
disposal of clean materials would not allow these
funds to be utilized and also would lead to
overall slipping of the schedule.

2. Removal of PCB Transformers

Comment:

Response:

MDNR recommends that if Alternative #5 is used,
during the "flushing" process care should be
taken to contain any spilled material. Also,
"flushing" should be continued until PCB levels
are less than 2 ppm, if transformer and switch
carcasses are going to be disposed into a
permitted sanitary landfill.

The subcontract specifications for this interim
response action include spill control provisions
for draining and flushing operations. Spill
control pans are specified to collect any spilled
liguids. PCB transformers and other electrical



Comment:

" Response:

Comment:

Response:

Comment:

Response:

equlpment which have been drained and flushed as
stated in the specifications, will be dlsposed of

~at an EPA approved PCB dlsposal fac111ty, not a

sanltary landfill.

If the PCB liquids are being transported to a
disposal facility within Missouri, a licensed

- hazardous waste transporter must be used. If the

PCBs are being transported to an out-o f-state
facility MDNR recommends that a licensed
transporter be used although it is not a
requirement.

The specifications state that the transporter of
the PCB ligquids-and drained electrical equipment
shall be licensed.

In the preamble to 40 CFR 761, unless otherwise
tested, all dielectric transformers are assumed
to contain 50-500 ppm PCB, therefore untested
transformers (22, 32, and 45) should be “flushed"
with other transformers.

The three yransformers which have not been
sampled for PCBs will be treated as
PCB-contaminated units unless future sampling is
performed to otherwise classify them as non-PCB
transformers or PCB transformers. Irrespective.
of the classification, these units will be
drained and flushed on site, unless the disposal
fac111ty intends to 1nc1nerate them as intact
units, as indicated in the subcontract
spec1f1cations. :

Externalipad, poles, and adjacent areas should
be tested to determine if PCB contamination
exists.

Additional sampllng for PCB contamination, in
areas from which the PCB~containing transformers
and other electrical components are to be
removed, is planned as part of future chemical
characterization activities at the site.

3. Debris Consolidation

Comment:

The storage of solid waste on site may be
subject to the requirements of the Missouri Solid
Waste Management Law. Please contact the
Missouri Waste Management Program for assistance
in determining whether these requirements apply.




Response:

An interim response action proposal is being .

prepared which will present plans for materials -

staging and interim storage of solid waste on
site. We will contact the Missouri Waste
Management Program Office for assistance in
determining applicability of the Missouri Solid
Waste Management Law to this work.

) _
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Department of Energy
Oak Ridge Operations
Weldon Spring Site
Remedial Action Project Office
Route 2, Highway 94 South
St. Charles, Missouri 63303

November 9, 1987

Ms. Katherine Biggs

United States Environmental
Protection Agency

Region VII

726 Minnesota Avenue

Kansas City, Kansas 66101

Dear Ms. Biggs:
INTERIM RESPONSE ACTIONS (IRA'S)

Enclosed are six (6) copies of the documentation for the
construction of the Ash Pond Dike, including copies of the
relevant portions of the technical specifications and
drawings from the proposed bid packages.

It is our intention to have copies of these documents in
place in the repositories for public inspection, and to
provide public notice of their availability on November 10,
1987. This will initiate the twenty one (21) day comment
period.

If you have any questions, please give me a call.

Sincerely,

R. R. Nelson

Project Manager

Weldon Spring Site
Remedial Action Project

Enclosure:
As stated

cc: D. Bedan, MDNR (6 copies)

FILE NUMBER: e 2CC - 2¢| 1.8 (




CONSTRUCTION OF ASH POND ISOLATION DIKE

. Site Background

The Weldon Spring site is located in St. Charles County, Missouri, about 48 km
(30 mi) west of St. Louis. From 1941 to 1944, the U.S. Department of the Army operated
the Weldon Spring Ordnance Works at the site for production of trinitrotoluene and
dinitrotoluene. In the mid 1950s, a portion of the property was transferred to the
U.S. Atomie Energy Commission (AEC), a predecessor of the U.S. Department of Energy
(DOE).

From 1857 to 1966, the AEC operated a uranium processing facility at the
Weldon Spring site. Impure uranium ore concentrates and some scrap uranium metals
were processed at the chemical plant, and thorium-containing materials were also
processed on an intermittent basis. Following closure by the AEC, the Army reacquired
the chemical plant in 1967 and began converting the facilities to produce herbicides. The
buildings were partially decontaminated and some equipment was dismantled. In 1969,
prior to becoming operational, the herbicide project was canceled. Since that time, the
plant has remained essentially unused and in caretaker status. The Army returned a
portion of the Ordnance Works property to the AEC in 1971 but retained control of the
chemical plant buildings. In 1984, the Army repaired several of these buildings;
decontaminated some of the floors, walls, and ceilings; and removed some contaminated
equipment to areas outside of the buildings. In 1985, custody of the chemical plant
property was transferred to DOE.

. Ash Pond is located in the far northwest section of the Weldon Spring site and
has the lowest surface elevation on the site (Fig. 1). Water in Ash Pond is recharged by
intermittent surface runoff and overflow from the St. Charles County water tower,
which is located on the Weldon Spring site (U.S. Department of the Army 1976). The
watershed of Ash Pond includes the area around raffinate Pits 1 and 2 as well as the
western quarter (about 25 ha [62 acres]) of the chemical plant area. Discharge from Ash
Pond flows northward to Lake 35, an impoundment on Schote Creek in the Busch Wildlife
Area (U.S. Department of Energy 1987a). There is a hydraulic connection between the
Ash Pond outflow and Burgermeister Spring, which is also located in the Busch Wwildlife
Area. Routine environmental monitoring of intermittent surface runoff resulting from
precipitation events has identified substantial levels of uranium contamination in the
runoff from Ash Pond.

Site Characterization

A preliminary radiological survey of the Weldon Spring site was performed in

1975. Analysis of water samples from Ash Pond indicated that the concentrations of
radium, thorium, and uranium were less than their maximum permissible concentrations

as specified in 10 CFR Part 20 (Jacobson 1976). (At the time of the survey, 10 CFR

Part 20 was the appropriate regulation because control of the site was under cognizance

. “of the U.S. Department of the Army.) Recent radiological sampling identified uranium
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concentrations as high as 4,000 pCi/L in surface runoff from Ash Pond and lower uranjum

levels of up to 400 pCi/L in surface waters upstream from Ash Pond (MK-Ferguson and
Jacobs 1987).

A 1987 sampling of soils adjacent to Ash Pond identified the predominant radio-
nuclides as radium and thorium. Contamination of soils in the Ash Pond area likely
derives from previous processing activities at the site, radionueclide migration from a
dump located adjacent to Ash Pond, and past discharges to the pond of decant liquids
from the area between raffinate pits1 and 3 (MK-Ferguson and Jacobs 1987).
Background levels of radium-226, thorium-232, and uranium-238 — which were deter-
mined by sampling off-site locations ~ averaged 1.0, 0.8, and <1.9 (detection limit)
pCi/g, respectively.

A more extensive sampling of surface and subsurface soils was performed in
areas adjacent to Ash Pond that were identified as potential borrow areas for the
proposed dike construction project (Fig. 2). Radionuclide concentrations in these soil
samples ranged from 0.3 to 2.9 pCi/g thorium and from 0.3 to 7.2 pCi/g uranium. All
thorium measurements are below applicable DOE guidelines for unrestricted relesse
(U.S. Department of Energy 1987b), and the uranium concentrations are below
preliminary values specified for release for unrestricted use. Chemical analyses of area
soil samples identified background concentrations of metals and nitroaromaties and only
slightly elevated nitrate and sulfate concentrations. Although no known chemical
hazards currently exist in the area, additional confirmatory soil sampling is planned.

Threat to Public Health and the Environment

A health and environmental hazard exists at the site due to high levels of
uranium contamination in the surface waters of Ash Pond. The contamination poses a
similar hazard off-site because at least a portion of the outflow from Ash Pond, which
enters the subsurface just west of the site boundary, surfaces again at Burgermeister
Spring in the Busch Wildlife Area. Lake 35 in the wildlife area also receives water from
Ash Pond (MK-Ferguson and Jacobs 1987). Contamination of Lake 35 and Burgermeister
Spring poses a potential health hazard to area personnel, the general public, and resident
wildlife.

Response Objectives

The objectives of this response action are as follows:

1. Reduction of the potential on-site health hazard due to radiation
exposure associated with uranium contamination of surface water
in Ash Pond;

2. Reduction of the potential off-site heslth hazard due to radiation
exposure associated with uranium contamination of receiving
waters in the Busch Wildlife Areas;
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3. Reduction of the potential for erosion and related resuspension and
transport of the contaminated soils in Ash Pond;

4. Reduction of the surface water infiltration rate through contami-
nated soils in Ash Pond; and

5. Improvement in the quality of water being discharged from the site
at Ash Pond.

Proposed Response Action Alternatives

\

Interim response actions are designed to ensure the health and safety of on-site
personnel and to minimize or preclude off-site releases of contamination. These actions
are limited to those that can be performed under the Comprehensive Environmental
Response, Compensation, and Liability Act/Superfund Amendments and Reauthorization
Act and remain within the constraints of the Council on Environmental Quality's
regulations for the National Environmental Policy Act (i.e., actions will be limited to
those that do not have an adverse environmental impact nor limit the choice of
reasonable alternatives). :

Alternative response actions identified for reducing radiological econtamination
of surface runoff from Ash Pond are:

1. No action;

2. Excavation of contaminated soils in the Ash Pond location that are
responsible for radiological contamination of surface flow through
the area, with on-site storage of all material that exceeds the
radiological criteria for unrestricted release (and on-site interim
storage of any material that exceeds limits for chemical eontami-
nation, prior to its eventual transport off-site to a licensed
treatment/disposal facility);

3. Construction of a dike at the site boundary downstream of the Ash
Pond area to provide a retention basin for the contaminated water
until its subsequent decontamination at an on-site water treatment
plant; and

4. Construction of an isolation dike upstream of Ash Pond to prevent
contact of the surface runoff with contaminated soils in the Ash
Pond area, construction of diversion channels to route the water
away from these contaminated locations for subsequent discharge
at its current point, and concurrent or subsequent excavation of
the contaminated soils with on-site storage of all material that
exceeds the radiological ecriteria for unrestricted release (and
on-site interim storage of any material that exceeds limits for

- chemical contamination prior to its transport off-site to a licensed
treatment/disposal facility).




Analysis of Alternatives

Alternative 1 affords no reduction in the potential health threat posed by
uranium contamination of surface runoff from Ash Pond. There would be no
improvement in on-site or off-site environmental conditions if no action were taken.
Although this alternative presents no technical barriers and costs nothing in the short
term, Alternative 1 is effectively precluded by institutional factors related to the
community's demand for timely response actions at the Weldon Spring site — in
particular, a reduction in the release of contaminants off-site.

Alternatives 2 through 4 are technically feasible and would reduce the potential
hazards associated with uranium contamination of surface runoff. Alternative 2 would
be less expensive than Alternative 3 or 4 because it would not include costs associated
with dike and channel construction. However, the location and extent of radiological
contamination in the Ash Pond area has not yet been determined. Characterization of
this area would have to be performed prior to the initiation of any excavation effort.
Therefore, Alternative 2 would not satisfy institutional factors related to the
community's strong desire for expedited response with regard to minimizing off-site
releases of radiologically contaminated water.

Excavation of radioactive soils in the Ash Pond area following construction of
the isolation dike would be less feasible for Alternative 3 than Alternstive 4 because the
retention pond would cover these soils, at least intermittently. Delayed decontamination
of the soil (and potential resuspension and/or leaching of uranium) would prevent
Alternative 3 from being fully responsive to institutional issues related to the need for
timely cleanup action at the site. Costs associated with deferred excavation, and with
the subsequent decontamination of stored water in a water treatment plant, would cause
Alternative 3 to be more expensive than Alternative 4. In addition, factors related to
the desire for minimizing the potential for off-site contaminant releases would not be
completely addressed by Alternative 3. Ponding of water above aress of contaminated
soil would increase the likelihood of infiltration through these areas and the resultant
transport of radionuclides into the groundwater. In comparison, Alternative 4 would
involve diversion of surface runoff away from contaminated areas and would effectively
reduce the hydraulic head at Ash Pond, thereby reducing the potential for contaminant
transport into groundwater. Finally, Alternative 3 is precluded by institutional factors
related to construction of the treatment plant, i.e., approval for its construction has not
yet been granted by the appropriate federal, state, or local agencies, and it could be a
long time before the plant is built. In addition, because the allowable levels of
radioactive and chemical contaminants in the treated water have not yet been
determined, it is not possible to estimate the date by which a water treatment plant
would be operational.

Therefore, following the secreening and analysis process for interim response
action alternatives, Alternative 4 has been identified as the preferred alternative.
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Description of Proposed Action

- The proposed interim response action involves restriction of flow across Ash
Pond by construction of an upstream dike and diversion channels. The response action
will include the following operations:

1. Completion of the radiological and chemical characterization of
the isolation dike area (radiological and chemical characterization
of the remainder of the site will be performed at a later date
following completion of the Soils Investigation Work Plan);

2. Construction of an isolation dike upstream of Ash Pond —
measuring approximately 230 m (750 ft) in length and 3 m (10 ft) at
its maximum height, containing about 5,400 m3 (7,000 yd°) of soil
material, and creating a retention pond covering approximately
2.4 ha (6 acres);

3. Construction of diversion channels totaling approximately 610 m
(2,500 ft) in length and measuring about 1 m (3 ft) in depth, which
would circumvent Ash Pond and connect the dike to the current
point of surface water discharge; and

4. Emplacement of a discharge monitoring station for intermittent
measurement of water quality and continuous measurement of the
quantity of surface water discharged from the Ash Pond area.

Under the proposed action, the dike and diversion channels will be constructed in
full eompliance with all applicable regulations and procedures. This compliance will
ensure protection of the safety and health of on-site workers as well as limit off-site
releases of contaminants. The proposed action would result in a decrease in the uranium
concentration in discharged water from about 4,000 pCi/L to 400 pCi/L. The DOE
uranium limit for water released off-site is 600 pCi/L. Hence, this action would reduce
the uranium concentration in the water to levels below those allowed by DOE
regulations. (The applicable limits to be used for the water treatment plant have not yet
been determined.)

The dike and channels will be constructed of soil taken from adjacent borrow
areas (Fig. 2), following final verification that the soil is neither chemically nor radio-
logically contaminated. (Characterization efforts to date have identified negligible
contamination of this soil.) If the results of the surface water monitoring indicate
unacceptable levels of contamination at the point of discharge, the water eould be
pumped to a raffinate pit in lieu of being released off-site.

This interim response action is being taken to reduce the concentration of
uranium in water leaving the site. The contaminated areas responsible for this
contamination will be remediated in the future. All material that exceeds the
radiological criteria for unrestricted use will be transported to a dry, concrete-floored
building currently located at the Weldon Spring site or to an on-site material staging area




that may be constructed in the future. Material that exceeds the appropriate chemical
contamination limits (to be developed), but is not radiologically contaminated, will be
consolidated at an interim staging area on-site prior to its eventual transport off-site to
a licensed treatment/disposal facility.

Implementation of the proposed response action at this time will minimize the
potential adverse impacts on health and the environment resulting from continued runoff
of highly contaminated surface water from the Ash Pond area.
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PROPOSED INTERIM RESPONSE ACTION:

CONSTRUCTION OF ASH POND ISOLATION SYSTEM
AT THE WELDON SPRING SITE

SITE BACKGROUND

The Weldon Spring site is located in St. Charles County, Missouri, about 48 km
(30 mi) west of St. Louis. From 1941 to 1944, the U.S. Department of the Army operated
the Weldon Spring Ordnance Works at the site for production of trinitrotoluene and
dinitrotoluene. In the mid 1950s, a portion of the property was transferred to the
U.S. Atomic Energy Commission (AEC), a predecessor of the U.S. Department of Energy

(DOE).

From 1957 to 1966, the AEC operated a uranium processing facility at the
Weldon Spring site. Impure uranium ore concentrates and some scrap uranium metals
were processed at the chemical plant, and thorium-containing materials were also
processed on an intermittent basis. Following closure by the AEC, the Army reacquired
the chemical plant in 1967 and began converting the facilities to produce herbicides.
Some of the buildings were partially decontaminated and some equipment was dis-
mantled. In 1969, prior to becoming operational, the herbicide project was canceled.
Since that time, the plant has remained essentially unused and in caretaker status. The
Army returned a portion of the ordnance works property to the AEC in 1971 but retained
control of the chemical plant buildings. In 1984, the Army repaired several of these
buildings; decontaminated some of the floors, walls, and ceilings; and removed some
contaminated equipment to areas outside of the buildings. In 1985, custody of the
chemical plant property was transferred to DOE.

The Ash Pond area is located in the far northwest section of the Weldon Spring
site and has the lowest surface elevation on the site (Fig. 1). Water is present only
intermittently in Ash Pond and is recharged by surface runoff. The watershed of Ash
Pond includes the area around the raffinate pits and and the western quarter (about 25 ha
[62 acres]) of the chemical plant area (Fig. 2). Discharge from Ash Pond flows northward
to Lake 35, an impoundment on Schote Creek in the August A. Busch Memorial Wildlife
Area (U.S. Department of Energy 1987a). Based on the results of dye studies conducted
at the site by the Missouri Department of Natural Resources in 1983, a hydraulic
connection exists between the Ash Pond outflow stream and Burgermeister Spring, which
is also located in the Busch Wildlife Area (Dean 1985). Routine environmental
monitoring of intermittent surface runoff has identified substantial levels of uranium
contamination in the runoff from Ash Pond. '

In order to decrease the release of contaminants off-site, it is proposed that an
isolation system (e.g., a dike and diversion channels) be constructed upstream of Ash
Pond to limit the flow of surface water over the contaminated area. This report
documents the proposed Ash Pond construction project as an interim response action.
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SITE CHARACTERIZATION

Surface Water

A preliminary radiological survey of the Weldon Spring site was performed in
1975. Analyses of water samples from Ash Pond indicated that the concentrations of
radium, thorium, and uranium were less than their maximum permissible concentrations
(MPCs) as specified in 10 CFR Part 20 (Jacobson 1976; U.S. Department of the Army
1976). (At the time of the survey, 10 CFR Part 20 was the appropriate regulation
because the site was under control of the U.S. Department of the Army.) Subsequent
radiological sampling identified uranium concentrations in excess of the currently
appropriate guideline, i.e., the DOE guideline for uranium-238 in water (600 pCi/L)
(U.S. Department of Energy 1986). Levels as high as 4,000 pCi/L were detected in
surface runoff from Ash Pond compared with levels up to 400 pCi/L in the watershed
upstream from Ash Pond (Kleeschulte and Emmett 1986; MK-Ferguson and Jacobs Engi-
neering 1987).

Recent characterization efforts at the Weldon Spring site have included more
extensive sampling for uranium in surface runoff from the Ash Pond watershed. The
locations of the sampling points, shown in Fig. 3, were selected because water passing
between these points must cross over the known source of radioactive contamination in
the watershed -- i.e., the South Dump, which was used for disposal of contaminated
material during both the uranium-processing period and the Army's decontamination
effort at the site.

Results of the runoff sampling program are presented in Table 1. Because
rainfall during the months of April, May, June, August, September, October, and
November 1987 was insufficient to produce any flow from the watershed, no water
samples were collected during those months. The variable results reflect the nature of
the sampling method (i.e., grab samples) and the variable flow volumes. To permit the
level of contamination to be more accurately determined, procedures and equipment for
continuous monitoring and sequential sampling of surface runoff leaving the area were
recently put in place; this effort was completed during May 1988.

Geology and Groundwater

During a recent comprehensive characterization of the Weldon Spring site,
several boreholes were drilled in and near Ash Pond (see Fig. 4) to define the physical
nature of the area. Analysis of these borehole samples indicated that layers of low-
permeability clay are present in the area, with thicknesses ranging from 1.5 to 6 m (5 to
20 ft). The thinnest deposits are present in the existing drainage channel, where
compacted fill would be placed during the proposed construction project. A cross section
of the Ash Pond area is presented in Fig. 5.

Two piezometers placed in the overburden material immediately south of the
proposed dike indicate that the local soil is unsaturated. Groundwater in the area occurs
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FIGURE 3 Sampling Locations for Uranium in Surface Water at Ash Pond




TABLE 1 Uranium Concentrations in Surface Runoff at
the Ash Pond Sampling Points®

Natural Uranium (pCi/L)

1987 1988
Month Point A Point B Point A Point B
January -b 3,500 140 2,700
140 2,800
45 1,800
110 1,700
200 360
February - 3,100 100 460
180 900
March 380 2,100
July 100 250
December - 960
- 1,500
- 1,200
- 1,800

8The locations of Point A (upstream) and Point B
(site boundary) are shown in Fig. 3.

bA dash indicates that no data were collected.

in the bedrock, approximately 9 m (30 ft) below the ground surface. Groundwater
recharge through this temporary impoundment would be minimal. However, should it
occur, the underlying soils would be expected to adsorb contaminants and thus limit
migration. (Soils in the area exhibit low hydraulic conductivity and favorable cation
exchange properties.) In addition, the proposed upstream isolation dike and diversion
channels would significantly reduce the amount of water entering the Ash Pond area,
which is believed to be a shallow groundwater recharge area. The resultant decrease in
hydraulic head would decrease the rate of infiltration through the contaminated locations
in the Ash Pond area (e.g., the South Dump). Based on the thickness and nature of the
soils in the affected area, the proposed Ash Pond dike and diversion system would not
create a significant groundwater recharge zone. In addition, any water recharging the
groundwater from this zone would contain lower levels of uranium than have been
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detected in the losing stream located immediately west of the site. Thus, an improve-
ment in the quality of surface water leaving the Ash Pond area would also improve the
quality of the subsurface system (MK-Ferguson and Jacobs Engineering 1988).

Soils

Soils in the Ash Pond area were probably radioactively contaminated as a result
of previous processing activities at the Weldon Spring site, migration from the South
Dump adjacent to Ash Pond, and past discharges to the pond of decant liquids from the
area between raffinate pits 1 and 3 resulting from process line breakage. No known
chemical hazards currently exist in the Ash Pond area (MK-Ferguson and Jacobs Engi-
neering 1987).

The Phasel soil investigation program, consisting of a comprehensive radio-
logical and chemical characterization of site soils, was recently completed at the Weldon
Spring site (MK-Ferguson and Jacobs Engineering 1988). For the chemical characteri-
zation, subsurface soil samples were collected from several boreholes in and around the
area proposed for the Ash Pond isolation system (see Fig. 4). These borehole samples
Fig. 4) were analyzed for metals, nitroaromaties, inorganic ions (nitrate, sulfate,
chloride, and fluoride), and moisture content. Select samples were also analyzed for
semivolatile compounds, pesticides, and polychlorinated biphenyls. The results indicated
that only nitrate and sulfate levels are slightly elevated, and no chemical hazards exist in
the area proposed for the isolation system (MK-Ferguson and Jacobs Engineering 1988).

It is proposed that borrow material for construction of the Ash Pond isolation
system be obtained from a spoils pile that is located north of raffinate pit 1 and east of
raffinate pit 3 (Fig. 6). This pile probably resulted from the excavation of raffinate pit 4
and typically consists of clayey soils. The spoils pile was chemically characterized
during the Phase I soil investigation program. Samples were collected from two locations
in the pile and analyzed for metals, nitroaromaties, inorganic ions, and moisture
content. No elevated concentrations of chemical contaminants were detected in the
samples.

The Ash Pond and spoils pile areas were also surveyed for radiological contami-
nation. The methods employed and values measured during this effort are described in
detail in the radiological characterization report for the site (Marutzky et al. 1988).
Sampling results for the spoils pile indicate that there is no uranium contamination and
that concentrations of radium and thorium are below current DOE guidelines for residual
radionuclides in soil (U.S. Department of Energy 1987b), which are provided in
Appendix A. (Although DOE has established generie guidelines for radium and thorium in
soil, there is no similar guideline for uranium. The guideline for uranium in soil is
derived on a site-specific basis.) The pertinent results for the Ash Pond/South Dump
area are summarized below.

The analyses of soil samples identified one area south of Ash Pond with a
radium-226 concentration above the near-surface (i.e., upper 15 em [6 in.]) soil guideline,
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but there were no measurements above the guideline for thorium-232 in the area
affected by the proposed isolation system. Uranium contamination was detected in the
South Dump.

Spectrometric measurements identified two locations southeast of Ash Pond with
radium-226 concentrations above the near-surface soil guideline, but no measurements of
thorium-232 in the area exceeded the appropriate guideline. Exposure-rate measure-
ments were above background levels in the South Dump.

The subsurface drilling and sampling effort identified the presence of elevated
thorium-230 concentrations in the South Dump and elevated uranium concentrations in
the Ash Pond/South Dump area. The near-surface soil limit of 5 pCi/g for thorium-230
was exceeded in the South Dump to a maximum depth of 1.2 m (4 ft).

Uranium was detected above 60 pCi/g at maximum depths of 1 m (3 ft) in the
South Dump and at greater than 1 m (3 ft) in Ash Pond. Uranium concentrations of
15 pCi/g were detected to 8 maximum depth of 1.2 m (4 ft) in the South Dump and to a
maximum depth of greater than 1 m (3 ft) in Ash Pond. In addition, of 217 boreholes
drilled at the site, samples from only two boreholes drilled in the area of the proposed
isolation system had radium-226 concentrations above the near-surface soil guideline of
5 pCi/g. A sample from the borehole located east of Ash Pond had elevated radium
concentrations to a depth of 0.8 m (2.5 ft), with a maximum of 5.6 pCi/g at a depth of
0.3 m (1 ft). A sample from the borehole located in the South Dump was contaminated to
1m (3 ft) below the ground surface, with a maximum concentration of 37.5 pCi/g at a
depth of 0.3 m (1 ft) (Marutzky et al. 1988).

For comparative purposes, 9 boreholes were drilled off-site to establish back-
ground concentrations of radionuclides. The sampling locations (A, B, C, and 1 through 6)
are shown in Fig. 7, and the analytical results are summarized in Table 2.

THREAT TO PUBLIC HEALTH AND THE ENVIRONMENT

A potential health and environmental hazard exists at the Weldon Spring site due
to high levels of uranium in the outflow from the Ash Pond area. The contamination
poses a similar hazard off-site because at least a portion of this outflow, which enters
the subsurface just west of the site boundary, surfaces again at Burgermeister Spring in
the Busch Wildlife Area. Lake 35 in the wildlife area also receives surface water
directly from Ash Pond (MK-Ferguson and Jacobs Engineering 1987). Contamination of
Lake 35 and Burgermeister Spring poses a potential health hazard to area personnel, the
general public, and resident wildlife. a
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TABLE 2 Background Concentrations of Radionueclides
in Surface Soil

Concentration (pCi/g)

Off-site
Location? Radium~226 Thorium=-232 Uranium=238

1 0.8 0.9 < pLb
2 1.1 0.9 < DL
3 1.3 0.6 < DL
4 0.8 0.8 < DL
5 0.9 1.0 < DL
6 1.1 1.0 < DL
A 0.9 0.7 < DL
B 0.5 1.2 < DL
c 1.2 0.4 < DL

8gamples from locations 1-6 were compcsited over
15 cm (6 in.); samples from locations A-C were
composited over 1 m (3 ft).

PpL = detection limit (about 1.9 pCi/g).

Source: Data from MK-Ferguscn and Jacobs Engi-
neering (1987).
RESPONSE ACTION

Response Action Objectives

The objectives of the proposed response action are as follows:

1. Reduction of the potential on-site health hazard due to uranium
contamination of surface water in the Ash Pond ares;

2. Reduction of the potential off-site health hazard due to uranium
contamination of receiving waters in the Busch Wildlife Ares;

3. Reduction of the surface water infiltration rate through contami-
nated soils in the Ash Pond area; and

4. Improvement in the quality of water being discharged off-site from
the Ash Pond area.

These objectives can be met by limiting surface water flow through the contaminated
Ash Pond area by means of the proposed isolation system.
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Proposed Response Action Alternatives

Interim (expedited) response actions are implemented to ensure the health and
safety of on-site personnel and local populations and to minimize or preclude off-site
releases of contamination. These actions are limited to those that can be performed
under the Comprehensive Environmental Response, Compensation, and Liability Act, as
amended by the Superfund Amendments and Reauthorization Act (SARA), and remain
within the constraints of the Council on Environmental Quality's regulations for the
National Environmental Policy Act (i.e., actions will be limited to those that do not have
an adverse environmental impact nor limit the choice of reasonable alternatives).

The following alternatives have been identified for the proposed interim response
action to reduce contamination of surface runoff from the Ash Pond area:

1. No action;

2. Excavation of contaminated material from the Ash Pond sres,
including the South Dump, which is responsible for radiological
contamination of surface flow through the area, with on-site
storage of all material that exceeds the radiological criteria for
unrestricted release (and on-site interim storage of any material
that exceeds limits for chemical contamination, if discovered,
pending a disposal decision);

3. Construction of a dike at the site boundary downstream of the Ash
Pond area to provide a retention basin for the contaminated water
until it can be decontaminated at an on-site water treatment plant;
and

4. Construction of an isolation dike upstream of Ash Pond to prevent
contact of surface runoff with contaminated material in the Ash
Pond area (e.g., the South Dump) and construction of diversion
channels to route the water away from these contaminated loca-
tions for subsequent outflow at its current off-site discharge point.

Screening and Analysis of Response Action Alternatives

The four alternatives that have been identified for the proposed action are
screened and analyzed below on the basis of criteria identified in U.S. Environmental
Protection Agency (EPA) guidance for removal actions. These criteria include technical
feasibility, environmental impacts, cost, and institutional factors (e.g., timeliness,
compliance with ARARs, and protectiveness of public health and welfare).

If no action were taken (Alternative 1), the potential health threat posed by
uranium contamination of surface runoff from Ash Pond would not be reduced, nor would
on-site or off-site environmental conditions be improved. Although Alternative 1
presents no technical barriers and costs nothing in the short term, it is effectively
precluded by the potential for adverse environmental impacts and significant long-term
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costs (e.g., for the cleanup of areas not currently contaminated but to which contami-
nants may migrate if no action is taken). It is also precluded by institutional factors
related to the community's desire for timely response actions at the Weldon Spring site --
in particular, for a reduction in the off-site release of contaminants.

The action alternatives (Alternatives 2 through 4) are technically feasible and
would reduce the potential hazards associated with uranium contamination of surface
runoff. Environmental conditions, both on-site and off-site, would be improved if any of
these alternatives were implemented.

Alternative 2 is expected to be more expensive than Alternatives 3 and 4. The
affected area would need to be protected from surface water intrusion during the
excavation period, which would be reflected in costs for constructing an isolation
system. In addition to these construction costs, which would be similar to those for
Alternatives 3 and 4, Alternative 2 would incur costs associated with storage -- i.e., for
all material exceeding radiological release criteria and for chemically contaminated
material, if encountered, pending a disposal decision. Thus, a material staging area
would be required for Alternative 2; the plan for such a staging area is currently being
addressed as a separate interim response action because of a separately identified need.
The more extensive planning and documentation that would be required prior to the
implementation of Alternative 2, because of its expanded scope as compared to
Alternatives 3 and 4, would increase costs and delay the initiation of any mitigative
action. Therefore, Alternative 2 would not satisfy institutional factors related to
timeliness, i.e., the community's desire for expedited response with regard to minimizing
off-site releases of radioactively contaminated water.

The excavation of contaminated material from the area of the proposed interim
response action is not unique to Alternative 2; it is being addressed in remedial action
plans for the Weldon Spring site and would occur subsequent to the implementation of
either Alternative 3 or 4. The excavation would likely be included in the scope of the
record of decision for remedial action at the Weldon Spring site. Thus, the selection of
either Alternative 3 or Alternative 4 would preclude the need for interim storage of
contaminated material because a decision on waste disposal would have been made by the
time of excavation. An additional advantage of selecting Alternative 3 or Alternative 4
instead of Alternative 2 is the flexibility to initiate a timely response action at the Ash
Pond area, without being tied to a decision that is within the broader scope of overall
remedial action for the Weldon Spring site.

Although implementation of Alternative 3 would prevent surface water from
leaving the Ash Pond area (i.e., by virtue of a downstream dike), it would do nothing to
mitigate the contamination of this water (i.e., the contact of inflow with contaminated
materials would continue). Thus, a water treatment plant would be required to treat the
contaminated water prior to its release off-site. Costs associated with the construction
and operation of a water treatment plant would make Alternative 3 more expensive than
Alternative 4. In addition, institutional factors associated with public pressure to
minimize off-site contaminant releases would not be completely addressed by Alterna-
tive 3. Ponding of water above areas of contaminated soil would increase the local
hydraulic head, thereby increasing the potential for infiltration through these areas and
the resultant transport of radionuclides into the groundwater. Finally, Alternative 3
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would be unsatisfactory in terms of timeliness and other institutional factors related to
construction of the water treatment plant. Because approval for this construction has
not yet been addressed by the appropriate federal, state, or local agencies, considerable
delays could ocecur prior to construction of the treatment plant.

In contrast to Alternative 3, Alternative 4 would involve diversion of surface
runoff away from contaminated areas in the watershed. Not only would this preclude the
contamination of surface runoff resulting from contact with these areas and obviate the
need for a water treatment plant, it would also effectively reduce the hydraulic head at
Ash Pond, thereby decreasing the potential for contaminant transport into the ground-
water. Alternative 4 could be implemented in a timely and cost-effective manner and
would be protective of the public and the environment by limiting the off-site release of
contaminants.

As a result of the screening and analysis process for interim response action
alternatives, Alternative 4 has been identified as the preferred alternative. Alterna-
tive 4 is consistent with and will contribute to the efficient performance of remedial
action being planned for the Weldon Spring site.

Description of the Proposed Response Action

Implementation of the proposed interim response action to construect an upstream
dike and diversion channels would result in restricting the flow of surface water across
the contaminated areas of the Ash Pond watershed. The response action would include

the following operations:

1. Construction of an isolation dike upstream of Ash Pond -- measuring
approximately 230 m (750 ft) in length and 3 m (10 ft) at its
maximum height, containing about 5,400 m* (7,000 yd3) of uncon-
taminated soil material, and creating a retention pond covering a
maximum of 0.6 ha (1.5 acres) when full;

2. Construction of diversion channels totaling approximately 610 m
(2,500 ft) in length and measuring about 1 m (3 ft) in height, which
would circumvent the Ash Pond area and connect the dike to the
current point of surface water discharge off-site; and

3. Maintenance of the discharge monitoring station currently in place
for intermittent measurement of water quality and continuous
measurement of the quantity of surface water discharged from the
Ash Pond area.

The proposed action would be conducted in accordance with all applicable or
relevant and appropriate requirements (ARARs), to ensure protection of the safety and
health of on-site workers and local populations and to limit off-site releases of
contaminants. Section 121(d)(4) of SARA identifies six conditions under which a waiver
from compliance with ARARs may be granted. One of these conditions is that the action
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is only part of a total remedial action that will attain such levels or standards of control
as identified by the specific ARAR when the total remedial action is completed. If it is
determined that a waiver application is necessary, e.g., for uranium discharge limits, this
condition is applicable to the proposed interim response action because isolation of the
Ash Pond area is by definition an interim measure to minimize the off-site migration of
contaminants. It is also important to note that, because the proposed action is an
interim measure, the effected reduction in the uranium discharge level is not to be
interpreted as an accepted discharge limit for the remedial action project at the Weldon
Spring site. Instead, this level is specific to the response action and is dietated by the
conditions of that intermediate action, the purpose of which is to improve near-term
environmental and safety conditions in the Ash Pond area. The DOE will establish
project-specific discharge limits and cleanup criteria for the Weldon Spring site in
cooperation with the EPA and the Missouri Department of Natural Resources.

Borrow material for construction of the Ash Pond isolation dike and diversion
channels would be obtained from a nearby spoils pile located outside the affected area.
Results of characterization studies have indicated that this spoils pile poses no chemical
hazard and is not radiologically contaminated.

This interim response action would be taken to reduce the concentration of
uranium in water leaving the Ash Pond watershed. It is expected that the uranium
concentration would be reduced from as high as 4,000 pCi/L to less than 400 pCi/L,
which is below the current DOE uranium-238 limit of 600 pCi/L for release to uncon-
trolled areas (U.S. Department of Energy 1986). The isolated areas responsible for this
contamination (i.e., locations in the Ash Pond area, including the South Dump) would be
remediated in the future. Implementation of the proposed response action at this time
would minimize the potential adverse impacts on health and the environment resulting
from continued runoff of highly contaminated surface water from the watershed and
would support the long-term response to contaminated conditions in the Ash Pond area.
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APPENDIX A
DOE GUIDELINES FOR RESIDUAL RADIOACTIVE MATERIAL
U.S. DEPARTMENT OF ENERGY GUIDELINES
FOR RESIDUAL RADIOACTIVE MATERIAL AT
FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM
AND
REMOTE SURPLUS FACILITIES MANAGEMENT PROGRAM SITES

(Revision 2, March 1987)

A. INTRODUCTION

This document presents U.S. Department of Energy (DOE) radiological
protection guidelines for cleanup of residual radioactive material and
management of the resulting wastes and residues. It is applicable to sites
identified by the Formerly Utilized Sites Remedial Action Program (FUSRAP) and
remote sites identified by the Surplus Farilities Management Program (SFMP).*
The topics covered are basic dose limits, guidelines and authorized limits for
allowable levels of residual radicactive material, and requirements for

control of the radiocactive wastes and residues.

Protocols for identification, characterization, and designation of FUSRAP
sites for remedial action; for implementation of the remedial action; and for
certification of a FUSRAP site for release for unrestricted use are given in a
separate document (U.S. Department of Energy 1986) and subsequent guidance.
More detailed information on applications of the guidelines presented herein,
including procedures for deriving site-specifiec guidelines for allowable
levels of residual radioactive material from basic dose limits, is contained
in "A Manual for Implementing Residual Radioactive Material Guidelines"
(U.S. Department of Energy 1987), referred to herein as the "supplement".

"Residual radiocactive material" is used in these guidelines to describe
radiocactive material derived from operations or sites over which DOE has
authority. Guidelines or guidance to limit the levels of radioactive material
and to protect the public and the environment are provided for (1) residual
concentrations of radionuclides 1in soil,** (2) concentrations of airborne

*A remote SFMP site is one that is excess to DOE programmatic needs and is
located outside a major operating DOE research and development or production
area.

*¥*"5011" is defined herein as unconsolidated earth material, including rubble
and debris that may be present in earth material.
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radon decay products, (3) external gamma radiation levels, (4) surface
contamination levels, and (5) radionuclide concentrations in air or water
resulting from or associated with any of the above.

A "basic dose limit" is a prescribed standard from which limits for
quantities that can be monitored and controlled are derived; it is specified
in terms of the effective dose equivalent as defined by the International
Commission on Radiological Protection (ICRP 1977, 1978). The basic dose
limits are used for deriving guidelines for residual concentrations of radio-
nuclides in soil. Guidelines for residual concentrations of thorium and
radium in soil, concentrations of airborne radon decay products, allowable
indoor external gamma radiation levels, and residual surface contamination
concentrations are based on existing radiological protection standards
(U.S. Environmental Protection Agency 19835 U.S. Nuclear Regulatory Commission
1982; and DOE Departmental Orders). Derived guidelines or limits based on the
basic dose limits for those quantities are used only when the guidelines
provided in the existing standards cited above are shown to be inappropriate.

A 'guideline" for residual radioactive material is a level of radio-
activity or radioactive material that 1s acceptable 1f use of the site is to
be unrestricted. Guidelines for residual radiocactive material presented
herein are of two kinds: (1) generic, site-independent guidelines taken from
existing radiation protection standards and (2) site-specific guidelines
derived from basic dose limits using site-specific models and data. Generic
guideline values are presented in this document. Procedures and data for
deriving site-specific guideline wvalues are given in the supplement. The
basis for the guidelines 1is generally a presumed worst-case plausible-use
scenario for the site.

An "authorized limit" is a level of residual radioactive material or
radioactivity that must not be exceeded if the remedial action is to be
considered completed and the site is to be released for unrestricted use. The
authorized limits for a site will include (1) limits for each radionuclide or

group of radionuclides, as appropriate, associated with residual radiocactive
material in soil or in surface contamination of structures and equipment,
(2) limits for each radionuclide or group of radionuclides, as appropriate, in
air or water, and, (3) where appropriate, a limit on external gamma radiation
resulting from the residual material. Under normal circumstances, expected to
occur at most sites, authorized limits for residual radioactive material or
radioactivity are set equal to guideline values. Exceptional conditions for
which authorized limits might differ from guideline values are specified in
Sections D and F of this document. A site may be released for unrestricted
use only if site conditions do not exceed the authorized limits or approved
supplemental limits, as defined in Section F.l, at the time remedial action is
completed. Restrictions and controls on use of the site must be established
and enforced if site conditions exceed the approved limits, or if there 1is
potential to exceed the basic dose limit if use of the site is not restricted
(Section F.2). The applicable controls and restrictions are specified in
Section E.
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DOE policy requires that all exposures to radiation be limited to levels
that are as low as reasonably achievable (ALARA). For sites to be released
for unrestricted use, the intent is to reduce residual radiocactive material to
levels that are as far below authorized limits as reasonable considering
technical, economic, and social factors. At sites where the residual material
is not reduced to levels that permit release for unrestricted use, ALARA
policy is implemented by establishing controls to reduce exposure to levels
that are as low as reasonably achievable. Procedures for implementing ALARA
policy are discussed in the supplement. ALARA policies, procedures, and
actions shall be documented and filed as a permanent record upon completion of
remedial action at a site.

B. BASIC DOSE LIMITS

The basic limit for the annual radiation dose received by an individual
member of the general public is 100 mrem/yr. The internal committed effective
dose equivalent, as defined in ICRP Publication 26 (ICRP 1977) and calculated
by dosimetry models described in ICRP Publication 30 (ICRP 1978), plus the
dose from penetrating radiation sources external to the body, shall be used
for determining the dose. This dose shall be described as the "effective dose
equivalent". Every effort shall be made to ensure that actnal doses to the
public are as far below the basic dose limit as is reasonably achievable.

Under unusual circumstances, it will be permissible to allow potential
doses to exceed 100 mrem/yr where such exposures are based upon scenarios that
do not persist for long periods and where the annual lifetime exposure to an
individual from the subject residual radioactive material would be expected to
be less than 100 mrem/yr. Examples of such situations include conditions that
might exist at a site scheduled for remediation in the near future or a
possible, but improbable, one-time scenario that might occur following
remedial action. These levels should represent doses that are as low as
reasonably achievable for the site. Further, no annual exposure should exceed
500 mrem.

C. GUIDELINES FOR RESIDUAL RADIOACTIVE MATERIAL

C.1 Residual Radionuclides in Soil

Residual concentrations of radionuclides in soil shall be specified as
above-background concentrations averaged over an area of 100 m?. Generic
guidelines for thorium and radium are specified below. Guidelines for
residual concentrations of other radionuclides shall be derived from the basic
dose limits by means of an environmental pathway analysis using site-specific
data where available. Procedures for these derivations are given in the
supplement.

If the average concentration in any surface or below-surface area less
than or equal to 25 m? exceeds the authorized limit or guideline by a factor
of (IOO/A)l/z, where A is the area of the elevated region in square meters,
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limits for "hot spots' shall also be applicable. Procedures for calculating
these hot spot limits, which depend on the extent of the elevated local
concentrations, are given in the supplement. In addition, every reasonable
effort shall be made to remove any source of radionuclide that exceeds
30 times the appropriate limit for soil, irrespective of the average
concentration in the soil.

Two types of guidelines are provided, generic and derived. The generic
guidelines for residual concentrations of Ra-226, Ra-228, Th-230, and Th-232

are:
- 5 pCi/g, averaged over the first 15 cm of soil below the surface

- 15 pCi/g, averaged over 15-cm-thick layers of soil more than 15 cm
below the surface

These guidelines take into account ingrowth of Ra-226 from Th-230 and of
Ra-228 from Th-232, and assume secular equilibrium. If either Th-230 and
Ra-226 or Th-232 and Ra-228 are both present, not in secular equilibrium, the
appropriate guideline 1is applied as a limit to the radionuclide with the
higher concentration. If other mixtures of radicnuclides cccur, the concen-
trations of individual radionuclides shall be reduced so that (1) the dose for
the mixtures will not exceed the basic dose limit or (2) the sum of the ratios
of the soil concentration of each radionuclide to the allowable limit for that
radionuclide will not exceed 1 ("unity"). Explicit formulas for calculating
residual concentration guidelines for mixtures are given in the supplement.

C.2 Airborne Radon Decay Products

Generic guidelines for concentrations of airborne radon decay products
shall apply to existing occupied or habitable structures on private property
that are intended for unrestricted use; structures that will be demolished or
buried are excluded. The applicable generic guideline (40 CFR Part 192) is:
In any occupied or habitable building, the objective of remedial action shall
be, and a reasonable effort shall be made to achieve, an annual average (or
equivalent) radon decay product concentration (including background) not to
exceed 0.02 WL.* In any case, the radon decay product concentration
(including background) shall not exceed 0.03 WL. Remedial actions by DOE are
not required in order to comply with this guideline when there is reasonable
assurance that residual radioactive material is not the cause.

*A working level (WL) is any combination of short-lived radon decay products
in one liter of air that will result in the ultimate emission of
1.3 x 10° MeV of potential alpha energy.




C.3 External Gamma Radiation

The average level of gamma radiation inside a building or habitable
structure on a site to be released for unrestricted use shall not exceed the
background level by more than 20 uR/h and shall comply with the basic dose
limit when an appropriate-use scenario is considered. This requirement shall
not necessarily apply to structures scheduled for demolition or to buried
foundations. External gamma radiation levels on open lands shall also comply
with the basic dose limit, considering an appropriate-use scenario for the
area.

C.4 Surface Contamination

The generic surface contamination guidelines provided in Table 1 are
applicable to existing structures and equipment. These guidelines are adapted
from standards of the U.S. Nuclear Regulatory Commission (NRC 1982)* and will
be applied in a manner that provides a level of protection consistent with the

Commission's guidance. These limits apply to both interior and exterior
surfaces. They are not directly intended for use on structures to be
demolished or buried, but should be applied to equipment or building
components that are potentially salvageable or recoverable scrap. If a

building is demolished, the guidelines in Section C.l1 are applicable to the
resulting contamination in the ground.

C.5 Residual Radionuclides in Air and Water

Residual concentrations of radionuclides in air and water shall be
controlled to levels required by DOE Environmental Protection Guidance and
Orders, specifically DOE Order 5480.14 and subsequent guidance. Other Federal
and/or state standards shall apply when they are determined to be appropriate.

D. AUTHORIZED LIMITS FOR RESIDUAL RADIOCACTIVE MATERIAL

Authorized limits shall be established to (1) ensure that, as a minimum,
the basic dose limits specified in Section B will not be exceeded under the
worst-case plausible-use scenario consistent with the procedures and guidance
provided or (2) be consistent with applicable generic guidelines, where such
guidelines are provided. The authorized limits for each site and its vicinity
properties shall be set equal to the generic or derived guidelines except
where it can be clearly established on the basis of site-specific data --
including health, safety, and socioeconomic considerations -- that the guide-
lines are not appropriate for use at the specific site. Consideration should
also be given to ensure that the limits comply with or provide a level of pro-
tection equivalent to other appropriate limits and guidelines (i.e., state or

*These guidelines are functionally equivalent to Section 4 -- Decontamination
for Release for Unrestricted Use -- of NRC Regulatory Guide 1.86 (U.S. Atomic
Energy Commission 1974), but they are applicable to non-reactor facilities.
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TABLE 1 SURFACE CONTAMINATION GUIDELINES

Allowable Total Residual Surface
Contamination (dpm/100 cm?)2

Radionuclides? Averagec’d Maximumdse Removabledsf
Transuranics, Ra-226, Ra-228, Th-230,

Th-228, Pa-231, Ac-227, I-125, I-129 100 300 20
Th-Natural, Th-232, Sr-90, Ra-223,

Ra-224, U-232, I-126, I-131, I-133 1,000 3,000 200
U-Natural, U-235, U-238, and

associated decay products 5,000 a 15,000 « 1,000 a
Beta~gamma emitters (radionuclides

with decay modes other than alpha

emission or spontaneous fission)

except Sr-90 and others noted above 5,000 B-vy 15,000 g~y 1,000 g-v

2 As used in this table, dpm (disintegrations per minute) means the rate of
emission by radioactive material as determined by correcting the counts
per minute measured by an appropriate detector for background, efficiency,
and geometric factors associated with the instrumentation.

b Where surface contamination by both alpha- and beta-gamma-emitting radio-
nuclides exists, the limits established for alpha- and beta-gamma-emitting
radionuclides should apply independently.

€ Measurements of average contamination should not be averaged over an area
of more than 1 m2. For objects of less surface area, the average should
be derived for each such object.

4 The average and maximum dose rates associated with surface contamination
resulting from beta-gamma emitters should not exceed 0.2 mrad/h and
1.0 mrad/h, respectively, at 1 cm.

€ The maximum contamination level applies to an area of not more than
100 cm?.

f The amount of removable radioactive material per 100 em? of surface area
should be determined by wiping that area with dry filter or soft absorbent
paper, applying moderate pressure, and measuring the amount of radioactive
material on the wipe with an appropriate instrument of known efficiency.
When removable contamination on objects of surface area less than 100 cm
is determined, the activity per unit area should be based on the actual
area and the entire surface should be wiped. The numbers in this column
are maximum amounts.
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other Federal). Documentation supporting such a decision should be similar to
that required for supplemental limits and exceptions (Section F), but should
be generally more detailed because the documentation covers the entire site.

Remedial action shall not be considered complete unless the residual
radioactive material levels comply with the authorized limits. The only
exception to this requirement will be for those special situations where the
supplemental limits or exceptions are applicable and approved as specified in
Section F. However, the use of supplemental limits and exceptions should be
considered only if it 1is clearly demonstrated that it is not reasonable to
decontaminate the area to the authorized limit or guideline wvalue. The
authorized limits are developed through the project offices in the field and
are approved by the headquarters program office.

E. CONTROL OF RESIDUAL RADIOACTIVE MATERIAL AT FUSRAP AND REMOTE SFMP SITES

Residual radioactive material above the guidelines at FUSRAP and remote
SFMP sites must be managed in accordance with applicable DOE Orders. The DOE
Order 5480.1A and subsequent guidance or superceding Orders require compliance
with applicable Federal and state environmental protection standards.

The operational and control requirements specified in the following DOE
Orders shall apply to interim storage, interim management, and long-term
management.

a. 5000.3, Unusual Occurrence Reporting System

b. 5440.1C, Implementation of the National Environmental Policy Act

c. 5480.1A, Environmental Protection, Safety, and Health Protection
Program for DOE Operations, as revised by DOE 5480.1 change orders
and the 5 August 1985 memorandum from Vaughan to Distribution

d. 5480.2, Hazardous and Radioactive Mixed Waste Management

e. 5480.4, Environmental Protection, Safety, and Health Protecticn
Standards

f. 5482.1A, Environmental, Safety, and Health Appraisal Program

g. 5483.1A, Occupational Safety and Health Program for Government-
Owned Contractor-Operated Facilities

h. 5484.1, Environmental Protection, Safety, and Health Protection
Information Reporting Requirements

i. 5820.2, Radioactive Waste Management




E.1 Interim Storage

Control and stabilization features shall be designed to ensure, to
the extent reasonably achievable, an effective life of 50 years and,
in any case, at least 25 years.

Above-background Rn-222 concentrations in the atmosphere above
facility surfaces or openings shall not exceed (1) 100 pCi/L at any
given point, (2) an annual average concentration of 30 pCi/L over
the facility site, and (3) an annual average concentration of
3 pCi/L at or above any location outside the facility site (DOE
Order 5480.1A, Attachment XI-1).

Concentrations of radionuclides in the groundwater or quantities of
residual radioactive material shall not exceed existing Federal or
state standards.

Access to a site shall be controlled and misuse of on-site material
contaminated by residual radioactive material shall be prevented
through appropriate administrative controls and physical barriers --
active and passive controls as described by the U.S. Environmental
Protection Agency (1983--p. 595). These control features should be
designed to ensure, to the extent reasonable, an effective life of
at least 25 years. The Federal government shall have title to the
property or shall have a long-term lease for exclusive use.

E.2 Interim Management

a.

A site may be released under interim management when the residual
radioactive material exceeds guideline values if the residual
radioactive material 1is in 1inaccessible locations and would be
unreasonably costly to remove, provided that administrative controls
are established to ensure that no member of the public shall receive
a radiation dose exceeding the basic dose limit.

The administrative controls, as approved by DOE, shall include but
not be limited to periodic monitoring as appropriate, appropriate
shielding, physical barriers to prevent access, and appropriate
radiological safety measures during maintenance, renovation,
demolition, or other activities that might disturb the residual
radioactive material or cause it to migrate.

The owner of the site or appropriate Federal, state, or 1local
authorities shall be responsible for enforcing the administrative
controls.
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E.3 Long-Term Management

Uranium, Thorium, and Their Decay Products

a. Control and stabilization features shall be designed to ensure, to
the extent reasonably achievable, an effective life of 1,000 years
and, in any case, at least 200 years.

b. Control and stabilization features shall be designed to ensure that
Rn-222 emanation to the atmosphere from the wastes shall not
(1) exceed an annual average release rate of 20 pCi/m?/s and
(2) increase the annual average Rn-222 concentration at or above any
location outside the boundary of the contaminated area by more than
0.5 pCi/L. Field verification of emanation rates is not required.

c. Prior to placement of any potentially biodegradable contaminated
wastes in a long-term management facility, such wastes shall be
properly conditioned to ensure that (1) the generation and escape of
biogenic gases will not cause the requirement in paragraph b. of
this section (E.3) to be exceeded and (2) biodegradation within the
facility will not result in prematurc structural failuve in viola-
tion of the requirements in paragraph a. of this section (E.3).

d. Groundwater shall be protected in accordance with appropriate
Departmental Orders and Federal and state standards, as applicable
to FUSRAP and remote SFMP sites.

e. Access to a site should be controlled and misuse of on-site material
contaminated by residual radioactivity should be prevented through
appropriate administrative controls and physical barriers =-- active
and passive controls as described by the U.S. Environmental
Protection Agency (1983--p. 595). These controls should be designed
to be effective to the extent reasonable for at least 200 years.
The Federal government shall have title to the property.

Other Radionuclides

f. Long-term management of other radionuclides shall be in accordance
with Chapters 2, 3, and 5 of DOE Order 5820.2, as applicable.

F. SUPPLEMENTAL LIMITS AND EXCEPTIONS

If special site-specific circumstances indicate that the guidelines or
authorized limits established for a given site are not appropriate for a
portion of that site or for a vicinity property, then the field office may
request that supplemental limits or an exception be applied. In either case,
the field office must justify that the subject guidelines or authorized limits
are not appropriate and that the alternative action will provide adequate
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protection, giving due consideration to health and safety, the environment,
and costs. The field office shall obtain approval for specific supplemental
limits or exceptions from headquarters as specified in Section D of these
guidelines and shall provide to headquarters those materials required for the
justification as specified in this section (F) and in the FUSRAP and SFMP
protocols and subsequent guidance documents. The field office shall also be
responsible for coordination with the state or local government of the limits
or exceptions and associated restrictions as appropriate. In the case of
exceptions, the field office shall also work with the state and/or local
governments to ensure that restrictions or conditions of release are adequate
and mechanisms are in place for their enforcement.

F.l1 Supplemental Limits

The supplemental limits must achieve the basic dose limits set forth in
this guideline document for both current and potential unrestricted uses of a
site and/or vicinity property. Supplemental 1limits may be applied to a
vicinity property or a portion of a site if, on the basis of a site-specific
analysis, it is determined that (1) certain aspects of the vicinity property
or portion of the site were not considered in the development of the
established authorized limits and associated guidelines for that vicinity
property or site and, (2) as a result of these unique characteristics, the
established limits or guidelines either do not provide adequate protection or
are unnecessarily restrictive and costly.

F.2 Exceptions

Exceptions to the authorized limits defined for unrestricted use of a
site or vicinity property may be applied to a vicinity property or a portion
of a site when it is established that the authorized limits cannot be achieved
and restrictions on use of the vicinity property or portion of the site are
necessary to provide adequate protection of the public and the environment.
The field office must clearly demonstrate that the exception is necessary and
that the restrictions will provide the necessary degree of protection and will
comply with the requirements for control of residual radioactive material as
set forth in Section E of these guidelines.

F.3 Justification for Supplemental Limits and Exceptions

Supplemental limits and exceptions must be justified by the field office
on a case-by-case basis using site-specific data. Every effort should be made
to minimize use of the supplemental limits and exceptions. Examples of
specific situations that warrant use of the supplemental standards and
exceptions are:

a. Where remedial action would pose a clear and present risk of injury
to workers or members of the general public, notwithstanding
reasonable measures to avoid or reduce risk.
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Where remedial action -- even after all reasonable mitigative
measures have been taken -- would produce environmental harm that is
clearly excessive compared to the health benefits to persons living
on or near affected sites, now or in the future. A clear excess of
environmental harm is harm that is long-term, manifest, and grossly
disproportionate to health benefits that may reasonably be
anticipated.

Where 1t 1is clear that the scenarios or assumptions used to
establish the authorized limits do not, under plausible current or
future conditions, apply to the property or portion of the site
identified and where more appropriate scenarios or assumptions
indicate that other limits are applicable or necessary for
protection of the public and the environment.

Where the cost of remedial action for contaminated soil is
unreasonably high relative to long-term benefits and where the
residual radioactive material does not pose a clear present or
future risk after taking necessary control measures. The likelihood
that buildings will be erected or that people will spend 1long
periods of time at such a site should be cousidered in evaluating
this risk. Remedial action will generally not be necessary where
only minor quantities of residual radioactive material are involved
or where residual radiocactive material occurs in an inaccessible
location at which site-specific factors limit their hazard and from
which they are costly or difficult to remove. Examples include
residual radioactive material under hard-surface public roads and
sidewalks, around public sewer lines, or in fence~post foundations.
A site-specific analysis must be provided to establish that it would
not cause an individual to receive a radiation dose in excess of the
basic dose limits stated in Section B, and a statement specifying
the level of residual radioactive material must be included in the
appropriate state and local records.

Where there is no feasible remedial action.



G. SOURCES

I Limit or Guideline Source

Basic Dose Limits

Dosimetry model and dose limits International Commission on Radio-
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Airborne radon decay products 40 CFR Part 192
External gamma radiation 40 CFR Part 192
Surface contamination Adapted from U.S. Nuclear Regulatory

Commission (1982)

Control of Radioactive Wastes and Residues

Interim storage DOE Order 5480.1A and subsequent
guidance
Long~term management DOE Order 5480.1A and subsequent

guidance; 40 CFR Part 192;

. DOE Order 5820.2
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ABSTRACT

Five activities are planned to improve environmental
conditions or to improve facilities at the Weldon Spring Site.
Each activity must be evaluated for potential environmental
impacts. Chemical soil contamination was potentially present in
each affected area. A sampling program was designed and
implemented to evaluate chemical soil conditions. Samples were
analyzed for nitroaromatic compounds, metals, inorganic anions,
semi-volatile and volatile organic compounds, pesticides, and
PCBs.

This investigation documented low concentrations of
semi-volatile organic compounds, pesticides, PCBs and
nitroaromatics. Higher concentrations of nitrate, sulfate and

some metals were also detected.

The contaminants detected are consistent with past
operations at the WSS. The concentrations of contaminants do
not significantly impact the proposed activities. Data from
this investigation has been incorporated into the planning and

documentation activities for each activity.
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1 INTRODUCTION

This report addresses three areas proposed for interim
remedial action (IRA) and two areas where construction is
planned prior to completion of chemical soil characterization.
The three IRA areas are the Ash Pond Isolation Dike (AID), the
Southeast Drainage Isolation Dike (SID), and the Material
Staging Area (MSA). The two construction areas are the
locations of the Administration Building (AB) and the
construction staging area (CSA). These areas are shown in

Figure 1.

The soils in these five areas were sampled in support of
the design of the IRAs, to validate previous sampling results,
and to evaluate the environmental impact of the IRAs. This

report summarizes the analytical data from these samples.

This soil characterization effort was required before the
overall chemical soil characterization could be performed. The
overall chemical soil characterization program is described
fully in the chemical soil characterization sampling plan (MK-F,
1988a). The overall soil sampling rationale is presented in
that sampling plan and should be reviewed before attempting to
further interpret the analytical data presented in this report.

The three IRA areas were identified during previous
investigations as areas which could benefit from small actions
not biasing an overall Record of Decision (ROD) on the
disposition of the majority of the wastes on site. These IRAs
support the overall Weldon Spring Site Remedial Action Program
(WSSRAP) and will maintain exposure as low as reasonably
achievable. These actions consist of diverting and isolating
surface drainage in two areas and constructing a contaminated
materials storage area.
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MATERIAL
STAGING AREA

AEC NORTH

5 3
O p

1

o
o o
4 2

ASH POND

Do

RAFFINATE |RAFFINATE 1 \
PIT NO.4 PIT NO.3

P1-2
RAFFINAT

PIT NO.1 ’/ ADMINISTRATION
BUILDING AREA

RAFFINATE
PIT NO.2

SOUTHEAST
ISOLATION DIKE

a3
CONSTRUCTION STAGING AREA
0 500’ 1000’
——
SCALE
O IRA SOILS SAMPLING LOCATION
A PHASE 1 SOILS SAMPLING LOCATION

FIGURE 1

"WELDON SPRING IRA SOIL SAMPLING LOCATIONS




1.1 PURPOSE

The purpose of the soil sampling in each of the areas was
to provide data for the design of the IRA and construction
activities. Sampling analyses provided information on chemical
soil contamination in the areas affected by the isolation and
drainage dikes and on the storage area for holding contaminated
materials. The results also delineate conditions in the
vicinity of the proposed Administration Building and the
Construction Staging Area.

1.2 SCOPE

This program was designed to detect chemical soil
contamination from the Weldon Spring Ordnance Works (WSOW) and
the Weldon Spring Uranium Feed Materials Plant (WSUFMP) in the
five areas. The WSOW produced explosives for use in World War II
from 1941 to 1945. The WSUFMP processed uranium ore and
produced uranium metal from 1956 to 1966. These two facilities
comprise the known potential sources for chemical soil

contamination.

Radiological contamination in each area is not discussed in
this report. Radiological characterization data is presented in
Radiological Characterization Reports for each IRA.

This sampling effort consisted of collecting 150 samples
from 30 sample locations. Five borings were located in the
Material Staging Area, five in the Ash Pond Isolation Dike area,
and five in the Southeast Isolation Dike area. Thirteen borings
were located around several proposed Administration Building
sites, and two borings were located in the Construction Staging
Area. Table 1 lists all boring locations, west-north
coordinates and boring depths. The location numbers (1-30)
correspond to the locations shown in Figure 1. Boring depths
were determined by evaluating the depths that will be affected
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TABLE 1

BORING LOCATIONS

LOCATION IRA COORDINATES BORING DEPTH
NO. AREA WEST, NORTH (FEET)
1 Material Staging Area 51150, 101207 10
2 Material Staging Area 51137, 101068 12
3 Material Staging Area 51360, 101175 10
G Material Staging Area 51445, 101065 12
5 Material Staging Area 51500, 101190 12
6 Ash Pond Dike 51308, 100085 lo0
7 Ash Pond Dike 51150, 100220 10
8 Ash Pond Dike 51125, 100260 10
9 Ash Pond Dike 51100, 100335 10
10 Ash Pond Dike 51180, 100335 7
11 Southeast Isolation Dike 50290, 98700 8
12 Southeast Isolation Dike 50160, 98735 12
13 Southeast Isolation Dike 50140, 98820 8
14 Southeast Isolation Dike 50252, 98800 8
15 Southeast Isolation Dike 50230, 98991 8
16 Administration Building 49000, 99985 8
17 Administration Building 49475, 99985 12
18 Administration Building 49250, 100140 10
19 Administration Building 49172, 100180 8
20 Administration Building 49000, 100180 8
21 Administration Building 49000, 100295 8
22 Administration Building 49080, 100295 10
23 Administration Building 49132, 100440 16
24 Administration Building 49101, 100500 16
25 Administration Building 49000, 100500 12
26 Administration Building 49082, 100570 16
27 Administration Building 49000, 100665 12
28 Administration Building 49160, 100500 12
29 Construction Staging Area 50800, 98150 15
30 Construction Staging Area 50950, 98300 15
P1-1 Phase I - Admin. Building 49500, 99800 6
P1-2 Phase I - Admin. Building 49700, 99500 6

Pl - Phase I Chemical Soil Investigation Location.
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by the specific construction activity and the depth of fill in

each specific area.

Analytical parameters were selected on the basis of the
results of Phase I chemical soil investigation (MK-F, 1988b) and
Phase I water quality assessment (MK-F, 1987) which detected
elevated concentrations of inorganic anions, metals, and
nitroaromatics in several areas of the Weldon Spring Site
(WSS). Certain locations were analyzed for Hazardous Substance
List (HSL) volatiles, semi-volatiles, pesticides, and PCBs to

provide additional information of the affected areas.

A brief description and the previous characterization data
for each area is presented in the following subsections. The
sampling and analysis methods are described in Section 2.

Analytical data and interpretations are presented in Section 3.

1.3 MATERIAL STAGING AREA

The Material Staging Area (MSA) consists of approximately
three acres located about 1,100 feet north of Raffinate Pit 3.
This area subtends 500 feet by 250 feet and will be used to
store contaminated materials from other IRAs, such as Debris

Consolidation and Army Vicinity Property cleanup.

Previous investigations (MK-F, 1988b) in the MSA included
adequate radiological soils characterization, but used only one
borehole for chemical analyses. No chemical contamination was
detected in this single borehole. Therefore, additional data
were required to more fully characterize any chemical

contamination which could be present in this area.

The additional chemical characterization for the MSA
consisted of five boreholes drilled to depths of 10 ft to 12 ft
with continuous sample collection. These depths exceed the

depth of soil disturbance expected from this IRA. Samples were
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composited over two-foot intervals in each borehole. All
samples were analyzed for metals, inorganic anions (nitrate,
sulfate, chloride, and fluoride), and nitroaromatic compounds.
Certain locations were analyzed for pesticides, PCBs and semi-
volatiles. After sampling, the boreholes were sealed by

grouting with a cement-bentonite grout.

1.4 ASH POND ISOLATION DIKE

The Ash Pond Isolation Dike (AID) is proposed to divert
surface runoff around the contaminated areas of the South Dump
and Ash Pond by means of an earth embankment and drainage
channel.

Previously collected information within the affected area
consisted of adequate radiological soils characterization data,
but only one borehole and three samples were analyzed for
chemical parameters (MK-F, 1988b). These analyses indicated
slightly elevated nitrate and sulfate levels in the soils.
Chemical characterization data was required to evaluate the
effects of ponding water on soils in the area affected by this
IRA. These data will be used to further define the
environmental impacts of the proposed IRA.

Additional characterization activities to support the AID
IRA included drilling five boreholes ten feet deep with
continuous sample collection. Samples were composited over
two-foot intervals in each borehole and analyzed for metals,
inorganic anions, and nitroaromatics. Also, certain locations
were analyzed for pesticides, PCBs, and semi-volatiles. The
boreholes were sealed by grouting with a cement-bentonite
grout. The boreholes were located in potential borrow areas and
at the former locations of Weldon Spring Ordnance Works (WSOW)
buildings and wastewater lines.
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1.5 SOUTHEAST ISOLATION DIKE

The third IRA requiring additional characterization is the
Southeast Drainage Isolation Dike (SID). The scope of this IRA
is similar to the AID IRA. No known structures or process lines
from the WSOW were in this area.

Characterization requirements and activities for this IRA
were also very similar, with five boreholes drilled. Samples
were collected continuously and were analyzed for the same

chemical parameters as other IRA locations.
1.6 ADMINISTRATION BUILDING AREA

Four proposed sites for the Administration Building (ABA)
were investigated to ensure the selection of an uncontaminated
area for this building (Figure 2).

The chemical characterization activity for this area
consisted of drilling 13 boreholes with continuous sample
collection. The boreholes varied in depth from 10 ft to 16
feet, which exceeds the excavation depth for building
construction. At each borehole location, the samples collected
were composited over two-foot intervals. These samples were
analyzed for the same parameters as the other IRAs.

One of the boreholes was located at the site of a WSOW
Toluene Storage Area. Samples from this borehole were analyzed
for volatile and semi-volatile compounds in addition to the

other parameters.
1.7 CONSTRUCTION STAGING AREA
The Construction Staging Area (CSA) covers approximately one

acre at the southwest corner of the WSCP/WSRP. This area was a

candidate site for construction support facilities including
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decontamination facilities for vehicles and personnel, a
subcontractor trailer area, a guard shelter, and a control point
for access to the controlled area.

The chemical characterization activities for this area
consisted of drilling two boreholes to a depth of 15 feet. Two
composite samples from each location were collected. The
samples from the 0-ft to 7-ft interval were analyzed for metals,
inorganic anions (nitrate, sulfate, chloride, and fluoride),
nitroaromatic compounds, semi-volatiles, volatiles, PCB's and
pesticides. The 8-ft to 15-ft interval samples were analyzed
for inorganic anions only.
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2 SAMPLING AND ANALYSES

2.1 SAMPLE COLLECTION

A total of 150 samples were collected from 30 sample locations
using a truck-mounted Central Mine Equipment 55 (CME) drill rig
employing a 6 5/8 inch 0.D. hollow stem auger for drilling and
the CME continuous sampler system. All samples, except those
located in the Construction Staging Area, were composited over
two-foot intervals to optimize analytical costs and achieve

representative samples.

2.2 EQUIPMENT DECONTAMINATION

Soil sampling equipment was cleaned using a decontamination
procedure designed to protect against cross contamination by
nitroaromatic compounds and other chemical species. All augers,
drill rods, and continuous samplers were washed using a
high-pressure hot water washer. Augers and drill rods were
cleaned between boreholes while continuous samplers were

decontaminated between samples.

After washing, the continuous samplers were allowed to air
dry. Then they were rinsed with toluene, followed by rinsing
with acetone and hexane. The toluene rinse was used to dissolve
any nitroaromatic residues. Acetone and hexane rinses were
employed to remove toluene and other contaminants not removed by
the hot water wash. The continuous samplers were allowed to air
dry again prior to being reassembled. All rinsing solvents were
collected. Stainless steel spatulas and pans were washed with
distilled water, then rinsed with the same solvent sequence as
used on the continuous samplers. This procedure was performed

between every sample.
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Field personnel wore new disposable vinyl gloves when
collecting soil samples. Gloves were changed after

decontaminating sampling equipment.

2.3 SAMPLE HANDLING AND PRESERVATION

The filled continuous samplers were opened in a shaded area
to prevent photolysis of nitroaromatic compounds. Samples were
collected from the continuous core using decontaminated
stainless steel spatulas and pans. No chemical preservation was
required during sample collection. The collected samples were
placed in a cooler with blue ice. All samples were chilled
immediately following sample collection and kept chilled
throughout sample collection and shipment. All field samples
were sent to the analytical laboratory in accordance with WSSRAP
chain-of-custody standard operating procedures.

2.4 SAMPLE ANALYSES

Sample analyses were performed according to applicable EPA
CLP protocols for metals, organics, pesticides, and PCBs. EPA
method 300.0 was used for nitrate, sulfate, chloride, and
fluoride analyses. EPA method 106.1 was used for pH analyses.
Nitroaromatic compound analyses were performed following
USATHAMA - HPLC methodology. Analytical parameters were
selected on the basis of known or suspected contaminants from
WSOW and/or WSUFMP processes. Samples were analyzed by
metaTRACE, Inc. of Earth City, Missouri.

2.5 SAMPLE DESCRIPTION

A soil description for each sample was recorded in the
field during sample collection. The soil samples from the
Material Staging Area consisted primarily of gray-brown mottled
clay. The Ash Pond Isolation Dike area soil was mostly
rusty-red cherty clay. The Southeast Isolation Dike soil was
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more varied with gray brown mottled clay, orange-gray mottled
clay with sandy layers, buff dense gray silty clay, and
orange-gray mottled clay with chert. The soil in the
Administration Building Area consisted mostly of brown-gray
mottled clay with some red-gray mottled clay. The soil in the
Construction Staging Area was mostly brown-gray mottled clay
with small amounts of red-gray mottled clay.

The soil sample descriptions in Appendix A address each
sample interval in detail. These soils are typical of WSCP/WSRP
soils which consist of the following units: Ferrelview
Formation, clay till and basal till. A more detailed
description of WSCP/WSRP soils is provided in the chemical soil
investigation sampling plan (MK-F, 1988a).
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3 DATA SUMMARY

This section presents a summary of the results of the
chemical soil analyses. The detailed results of the inorganic
and metals analyses are presented in Appendix B. Only those
volatile, semi-volatile, PCB, and pesticide results which were
above the detection limits are discussed in the following
subsections. The detection limits achieved during these
analyses are presented in Appendix C. These detection limits
are in agreement with those required in the EPA Contract
Laboratory Program (CLP).

As part of the Phase I chemical soils investigation (MK-F,
1988b), background metal concentrations across the WSS were
analyzed. The results of this analysis are reproduced in
Table 2. These background ranges should be considered when
interpreting the concentration levels in samples taken from the
five IRA and construction areas discussed in this report.

Aluminum, calcium, and magnesium are common in the clay
soils present at the WSCP/WSRP. Clay particles are composed
primarily of aluminum, calcium, and magnesium silicates with
iron, potassium, and sodium ions readily interchangeable into
the particle structure. 1In addition, elevated manganese levels
are attributable to the presence of pyrolusite (Mn02) in the
soil.

Completion of this soil characterization program provided a
large data set of inorganic anion results. The inorganic anion
concentrations from this investigation and from the Phase I
chemical soil characterization (MK-F, 1988b) were evaluated
statistically to determine average background concentrations and
ranges. Frequency histograms were plotted for each inorganic
anion. These histograms were evaluated to detect concentrations
outside the normal background distribution of inorganic anions.

Elevated concentrations were removed from the data set prior to

WELDDATA/TXTJOANN 13




TABLE 2

Statistical Data for Background Metal
Concentrations in Soils at the WSCP/WSRP

Onsite Background

Compound Arithmetic Ranges
Sample Arithmetic  Geometric Standard
Size Mean Mean Deviation Low High
ng/Kg ng/Kg ng/Kg ng/Kg ng/Kg
Al 142 12,536 11,350 4,902 1250 27,700
Sb 98 29 25 8 2 40
As 114 6 6 4 2 15
Ba 140 161 145 70 25 390
Be 129 1 1 1 < DL 6
Cd 125 3 3 1 < DL 7
Ca 114 3,495 3,044 1,839 190 9,300
Cr 144 24 23 6 2 42
Co 144 16 14 7 6 40
Cu 143 15 14 6 3 34
Fe 139 18,636 17,914 5,306 8,500 35,400
Pb 127 29 25 16 7 84
Li 92 10 9 3 < DL 17
Mg 133 2,437 2,256 956 417 5,900
Mn 127 495 370 334 49 1,400
Hg Background less than the detection limit of 0.1 mg/Kg
Ni 138 19 18 1 7 43
K 145 757 698 311 255 1,701
Se Background less than the detection limit of 0.5 mg/Kg
Ag 96 3 2 2 1 13
Na 136 486 437 202 49 982
Tl Background less than the detection limit of 1.0 mg/Kg
v 141 35 34 7 6 54
In 141 45 39 29 6 220

< DL - Less than detection limit
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calculating the arithmetic mean, arithmetic standard deviation,
and the geometric mean. This statistical information is
presented in Table 3. These background ranges were used to
evaluate the data from this investigation.

3.1 MATERIAL STAGING AREA

Analyses of the samples from the Material Staging Area
detected no significant concentrations of nitrate, fluoride,
sulfate, chloride, or nitroaromatic compounds. However, several
organic compounds were detected. Appendix B presents the
results of analyses for metals and inorganic anions in the
Material Staging Area samples. Table 4 summarizes the
significant organic data.

Twenty-eight samples were taken from five boreholes.
Phthalates were identified in 12 samples. Phthalates are
usually a result of laboratory contamination. The most common
source is from the leaching of sample containers and laboratory
tubing. However, dimethyl phthalate and di-n-butylphthalate are
constituents of explosive propellants used in fuel matrices of
double base rocket propellants, and they have also been used as
insecticide propellant.

Phthalates were identified in samples taken from all five
areas and were not detected in any of the field blanks.
Therefore, they could be widespread in the area soils at a level
of about one part per million. The final determination of the
effects of phthalates in WSCP/WSRP soils will be made in the

overall soil characterization program.

Aldrin, a pesticide, was found in two samples from the MSA. 1In
sample SO0-51137, 101068, Aldrin was found in the 0-ft to 2-ft,
2-ft to 4-ft, 4-ft to 6-ft, and 10-ft to 12-ft samples in
concentrations ranging from 20 ug/kg to 1,600 ug/kg. In sample

WELDDATA/TXTJOANN 15




TABLE 3

STATISTICAL DATA FOR
BACKGROUND INORGANIC ANION CONCENTRATIONS
IN SOILS AT THE HSCP/HSRP

ONSITE BACKGROUND

ARITHMETIC RANGES
SAMPLE ARITHMETIC GEOMETRIC STANDARD

COMPOUND SIZE MEAN MEAN DEVIATION LOW HIGH

mg/Kg ma/Kg mag/Kg mg’/Kg mag/Kg
Nitrate 250 2.5 1.09 2.0 0.5 10.0
Sulfate 247 33.0 23.00 27 .0 1.0 110.0
Chloride 228 6.4 3.60 2.6 0.5 14.0
Fluoride 250 7.7 6.30 4.3 1.0 18.0
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TABLE 4
MATERTAL STAGING AREA DATA SUMMARY

Organics

Phthalates found in 12 samples

Chemical Concentration Interval Sample Location NO.

Aldrin 240 ug/kg (0-2") S0-51137, 101068 2
70 ug/kg (2-4") S0-51137, 101068 2

1,600 ug/kg (4-6") S0-51137, 101068 2

20 ug/kg (10-12") S0-51137, 101068 2

18 ug/kg (8-10") S0-51500, 101190 2
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$S0-51500, 101190, Aldrin was found in the 8-ft to 10-ft sample
at 18 ug/kg.

Aldrin is a chlorinated organic contact/fumigant
insecticide. It was used to control soil insects in the 1950s
and 1960s. Typically, aldrin undergoes biodegradation by
oxidation to dieldrin with 75% to 100% disappearance from soils
in one to six years. Dieldrin also degrades with 757 to 1007%

disappearance from soils in three to 25 years.

Given this biodegradation, the low concentrations detected
during this investigation should not prohibit these IRA
activities. The final effect of low aldrin concentrations will
be evaluated in the Phase II chemical soil characterization

program.

In summary, no chemical soil contamination was detected in
the MSA which would effect performance of this IRA.

3.2 ASH POND ISOLATION DIKE

The Ash Pond Isolation Dike (AID) data summary (Table 5)
presents the results of the analysis for detected organics,
PCBs, pesticides, and nitroaromatic compounds. No elevated
metal or inorganic anion concentrations were observed in AID

soils.

Twenty-three samples were taken from five boreholes. The
organic test results indicated phthalates in ten samples.
Aroclor, a PCB, was identified in two samples at 270 ug/kg. One
sample contained 1.04 ug/g of 2,4 DNT. These concentrations are
well below cleanup criteria established at similar sites for the

same compounds.

Most of the remaining organic compounds in Table 5 are

associated with coal tar, gasoline, motor oil, and wood
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TABLE 5
ASH POND DIKE DATA SUMMARY
Organics
Phthalates found in 10 samples.
2,4 DNT - 1.04 ug/g
Aroclor - 270 ug/kg

The following organics were identified in sample S0-51100,
100335 (8-10"'):

Concentration

Hexachlorobutadiene 17 ug/kg *
2 Methylnaphthalene 68 ug/kg *
2,4,6 trichlorophenol 68 ug/kg *
2,4,5 trichlorophenol 68 ug/kg *
2-Chloronaphthalene 110 ug/kg *
Acenaphthylene 79 ug/kg *
Dibenzofuran 68 ug/kg *
Diethylphthalate 750 ug/kg

Fluorene 45 ug/kg *
Pyrene 60 ug/kg *
Phenanthrene 54 ug/kg *
Anthracene 44 ug/kg *

* Below U.S. EPA-CLP contract required detection limits
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preservatives and have been previously identified in the Ash
Pond area (MK-F, 1988b). The compounds 2,4,6 trichlorophenol
and 2,4,5 trichlorophenol are used widely in pesticides,
fungicides, and bactericides. Hexachlorobutadiene is used as a
solvent for synthetic rubber, heat transfer fluids, and washing

fluids for removing hydrocarbons.

All of these compounds, with the exception of
diethylphthalate, were detected below the U.S. EPA Contract
Laboratory Program contract-required detection limits. These
contract-required detection limits are established to detect
concentrations of environmental concern. Detected
concentrations below these limits should not be of concern from
an environmental regulation standpoint. Appendix B presents

metals and inorganic anion data for the AID samples.

The proposed IRA will not be affected by the chemical
contaminants present in this area. No increase in chemical
concentrations via surface discharge is expected as a result of

impounding or diverting water around Ash Pond.

3.3 SOUTHEAST ISOLATION DIKE

Data for the Southeast Isolation Dike (SID) area are
summarized in Table 6. These data represent 22 samples taken
from five boring locations. No elevated concentrations of
metals, inorganic anions, or nitroaromatic compounds were
detected in the SID area. Organic analyses indicated phthalates
present in six samples. Aroclor 1248, a PCB, was detected in
one sample (S0-50160, 98735) in the 0-ft to 2-ft interval at 468
ug/kg. In the same sample, fluoranthene and pyrene were
detected in the 2-ft to 4-ft interval, pyrene in the 4 ft to 6
ft interval, and phenol and 2-chlorophenol in the 8-ft to 10-ft
interval. These compounds are associated with coal-tar
by-products. Appendix B presents metal and inorganic anion data
for the Southeast Isolation Dike samples.
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TABLE 6
SOUTHEAST ISOLATION DIKE DATA SUMMARY

Organics

Phthalates found in six samples.

Concentration
Aroclor 1248 - 1.04 ug/g
Fluoranthene - 270 ug/kg *
Phenol - 14 ug/kg *
2-Chlorophenol - 11 ug/kg *
Pyrene - 110 ug/kg *
56 ug/kg *

* Below U.S. EPA CLP contract required detection limit.
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TABLE 7
ADMINISTRATION BUILDING AREA DATA SUMMARY

Organics

Phthalates were found in 24 samples.

CONCENTRATION SAMPLE LOCATION DEPTH

N-nitrosodiphenylamine - 53 ug/kg* 49101, 100500 4-6"'
fluoranthene - 59 ug/kg* 49101, 100500 4-6"
pyrene - 47 ug/kg* 49101, 100500 4-6"'
Methylene chloride 17 ug/kg

10 ug/kg

18 ug/kg
Chloroethane 12 ug/kg
2,4,6 TNT 1.4 ug/g
Nitrates

High nitrate levels were found in sample S0-49101,100500.

CONCENTRATION DEPTH
141 ug/g (2-4")
1,285 ug/g (4-6")
1,354 ug/g (6-8")
1,297 ug/g (8-10")
1,202 ug/g (10-12")
1,108 ug/g (12-14")

Sulfate - S0-49250 - 100140

CONCENTRATION DEPTH

1,548 ug/gl (2-4")
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No chemical contamination which would impact the
performance of this IRA was detected.

3.4 ADMINISTRATION BUILDING AREA

The Administration Building Area (ABA) data are summarized
in Table 7. This summary represents 74 samples from 13 boring
locations collected during this investigation. Samples were
collected from four general locations in this area during the
Phase I chemical soil sampling program (MK-F, 1988a). Several
boreholes were located to confirm the past findings of elevated
nitrate levels at depth in the original proposed Administration
Building location. These findings were made during Phase I
chemical soils characterization sampling in early 1987 (MK-F,
1988b). It was determined that the drainage from one of the
major process buildings flowed under this location before the
area was regraded to its current topography. Additional sample
locations were also selected to evaluate other potential
building locations. All ABA sampling locations and proposed

building locations are presented in Figure 2.

Location S0-49101, 100500, was sampled to confirm previous
detection of nitrates. These data support the previous findings
of elevated nitrate levels. Elevated nitrate concentrations
were detected in all intervals from 2-ft to l4-ft. The source
of this contamination is a drainage ditch from WSOW Building
1-T-9 (trinitration house) which was revealed during aerial

photography analysis and interpretation.

N-nitrosodiphenylamine, fluoranthene, and pyrene were also
identified in the 4-ft to 6-ft sample. Chloroethane was
detected in one sample at 12 ug/kg and 2,4,6 TNT was detected in
one sample at 1.4 ug/g. Sulfate was detected in one sample
(80-49250 -100140) at an elevated concentration of 1,548 ug/g.

Methylene chloride, a probable laboratory contaminant, was
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detected in three samples. Appendix B presents data on metal

and inorganic anions for the Administration Building samples.

All other IRA activities discussed in this report were
designed in support of remedial action and were temporary in
nature. The Administration Building was a potentially permanent
structure which was to be constructed in an uncontaminated area
unaffected by remedial actions. For this reason, additional
data were collected and presented, and further interpretations

were made.

Previous investigations of WSOW contamination indicated
that several process and support areas were most likely
contaminated with nitroaromatic compounds. These areas include
the wash house, settling tanks, wooden wastewater lines, burn
areas, and wastewater lagoons. Chemical contamination from
other sources was possible, but was probably less severe with

respect to size and concentration than the areas mentioned above.

The siting of the ABA was evaluated using this
information. None of the buildings or areas involved in the
final production phases or purification process of TNT are
located in the vicinity of the ABA. The closest area of concern
is more than 700 ft north of the building site and is in a
different drainage basin from the ABA site. All WSOW features,
proposed building locations, and sampling locations are shown in

Figure 3.

The closest two WSOW buildings to the ABA were Buildings
1-T-8 (Acid Recovery) and 1-T-7 (Mono-Nitration). No wastewater
was generated in these process buildings. Aerial photography
analysis and interpretation of 1945 imagery indicated that there
were no drainage features from these process buildings through

the ABA. This confirmed that wastewater was not generated.
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The extensive decontamination efforts performed in 1954,
prior to the transfer of WSOW land to the AEC, are documented
(MK-F, 1988a) and appear to have been thorough. This
interpretation was supported by the absence of elevated
concentrations of nitroaromatic compounds in potential source
areas as documented in this investigation and the Phase I
chemical soil data report (MK-F, 1988b). It may be concluded

that the contamination, if present, was removed in 1954.

The ABA area was used for personal vehicle parking for
WSUFMP personnel. All contaminants from the process and support
facilities drained away from this area. Therefore, no
contamination from WSUFMP sources was expected. In addition,
any chemical contamination from WSUFMP processes would likely be
accompanied by elevated radioactivity levels. Field surveys and
soil sample analysis have documented that radioactivity levels

are not elevated in this area.

The available data indicate that chemical soil
contamination is not present in the ABA and that a permanent
facility could be sited at the proposed location.

3.5 CONSTRUCTION STAGING AREA

The Construction Staging Area (CSA) data indicated no
chemical soil contamination from four samples taken at the two
boring locations. The concentrations of all detected metals
were within the background ranges for the Weldon Spring Site.
The organic analysis indicated phthalates and methylene chloride
present in two samples taken from the 0-ft to 7-ft interval.
Both of these organic compounds are probable laboratory
contaminants. No significant concentrations of nitroaromatic

compounds, nitrate, sulfate, chloride, or fluoride were found.

Chemical soil contamination was not found in the area

proposed to be used as a Construction Staging Area.
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4 DATA QUALITY ANALYSIS

Analytical quality control procedures were performed
according to EPA Contract Laboratory Program (CLP) criteria
where applicable. The following summary addresses analytical
conformance for GC/MS, GC/HPLC, and inorganic measures.
Reference should be made to the CLP quality control requirements
for specific control limits. Additional QC information on
percent recoveries and duplicate analyses is presented in

Appendix D.

GC/MS

The GC/MS analysis conformance summary indicated no blank
contamination detected in the B/N or A/E fractions. Methylene
chloride was detected in the blank VOA fraction at 2.5 ug/1l.
Surrogate recoveries were within required limits for the VOA
fraction. Fifteen samples were not within the acceptable
recovery range for the B/N, A/E fractions. All samples were
analyzed within the specified holding time.

GC- (EPA/CLP)/HPLC (USATHAMA)

GC/HPLC conformance summary indicated no contaminants were
detected in any of the blank samples. All samples were analyzed

within specified holding times.

Metals/Inorganics

The metal/inorganic conformance summary indicated no
contaminants were detected in any blank samples. All analyses

were performed within specified holding times.

In summary, the data presented in this report is wvalid and
of sufficient quality to be used in this and future assessments.
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5 CONCLUSIONS

This soil sampling effort for selected interim response
actions provides sufficient data of acceptable quality to
support the design of the IRAs. The data from samples collected
at depth from each of the five areas provide chemical
characterization information pertinent to evaluating the

environmental impact of the interim response action.

The data and interpretations presented in this report
confirm those of previous investigations indicating limited
chemical soil contamination on the WSCP/WSRP. No chemical
contamination which would significantly affect the five IRAs

| discussed in this report was discovered.
\

This investigation also supported previous conclusions
\
| regarding the absence of significant nitroaromatic soil

contamination.

The data presented in this report will also be used in
support of the overall soil characterization as detailed in the
soil sampling plan (MK-F, 1988a).
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APPENDIX A
SOIL SAMPLE DESCRIPTION
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SOIL SAMPLE DESCRIPTION

MATERIAL STAGING AREA

Sample Number:

Location:

Analysis Performed:

Sample
0

(o] NN

Sample Number:

Description:

to
to
to
to

to

Location:

Analysis Performed:

Sample

o NP NNO

10

Sample Description:

Description:

to
to
to
to

to

to

Location:

Analysis Performed:

Sample

o SN O
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Description:

to
to
to
to

to
to

2'
4"
61
81

10'

2
4'
6'
8'
10’

127

S0-51150,101207

Material Staging Area

Metals, inorganics, nitroaromatics, pH, %
moisture

6 inches of topsoil, 1.5 feet of gray-brown
mottled clay

2 feet gray-brown mottled clay

2 feet gray-brown mottled clay

6 inches gray-brown mottled clay, 1.5 feet
brown clay moist

2 feet wet brown clay

S0-51137,101068

Material Staging Area

Metals, inorganics, nitroaromatics,
semi-volatiles, PCBs, pesticides, pH, 7%
moisture

8 inches topsoil, 16 inches red-brown clay
2 feet gray-brown mottled clay

2 feet gray-brown mottled clay

6 inches brown clay with black chunks; 18

inches moist brown clay

6 inches brown clay; 18 inches gray-brown
mottled clay

2 feet gray-brown mottled clay

S0-51500,101190

Material Staging Area

Metals, inorganics, nitroaromatics,
semi-volatiles, PCBs, pesticides, pH, %
moisture

1 foot top soil, 1 foot red-brown clay

2 feet dry gray-brown mottled clay

2 feet dry gray-brown mottled clay

1 foot dry gray-brown mottled clay, 1 foot
same but moister with black oxide

2 feet buff-brown mottled, moist

18 inches buff-brown mottled, moist; 6 inches
brown-black mottled moist




Sample

Number:

Location:

Analysis Performed:

Sample

ooy NO

Sample

Description:

to 2'
to &4'

to 6'
to 8'
to 10'
to 12'

Number:

Location:

Analysis Performed:

Sample
0

PN

Description:

to 2'

to 4'
to 6'
to 8'
to 10'
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S0-51445,101065

Material Staging Area

Metals, inorganics, nitroaromatics, pH, %
moisture

8 inches topsoil, 16 inches brown-gray clay
18 inches brown-gray clay, 6 inches dense
gray-brown mottled clay

2 feet gray-brown mottled clay, dry

2 feet gray-brown mottled clay, dry

2 feet gray-brown mottled clay, dry

18 inches gray-brown mottled clay, 6 inches
brown clay with black specks, possibly oxide

S0-51360,101175

Material Staging Area

Metal, inorganics, nitroaromatics, pH, %
moisture.

4 inches road rocks, 10 inches brick red
clay, 10 inches brown-buff clay

2 feet dry gray-brown clay

2 feet dry brown-gray clay

2 feet brown-gray clay

2 feet brown-gray clay, gummy
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ASH POND DIKE

Sample Number: S0-51180,100335

Location: Ash Pond Dike

Analysis Performed: Metals, inorganics, nitroaromatics
Sample Description:

0 to 2' 4 inches of topsoil, 20 inches buff dense but
friable clay - glass beads (volcanic)
2 to 4' 20 inches buff clay with more rust color

increasing with depth, 4 inches

Sample Number: S0-51125,100260

Location: Ash Pond Dike

Analysis Performed: Metals, inorganics, nitroaromatics
Sample Description:

0 to 2' 1 foot topsoil, 1 foot buff to orange loose,
dry clay

2 to 4' 8 inches orange dry clay, 8 inches cherty dry
clay, 8 inches rusty cherty clay

4 to 6' 2 feet red-rusty, cherty clay

6 to 8' 2 feet red-rusty, cherty clay

8 to 10' 1 foot red-rusty, cherty clay, 1 foot

buff-brown, moist clay

Sample Number: S0-51150,100220

Location: Ash Pond Dike

Analysis Performed: Metals, inorganics, nitroaromatics,
semi-volatiles, PCBs, pesticides

Sample Description:

0 to 2' 2 inches topsoil, 16 inches brown-gray clay,
6 inches brown dry topsoil with chert
towards bottom

2 to 4' 2 inches brown topsoil cherts, 22 inches
rusty-red clay with 807 chert

4 to 6' 2 feet rusty red clay 807 chert

6 to 8' 2 feet rusty red clay 80% chert

8 to 10' 6 inches rusty red clay 80% chert, 18 inches
brown moist clay, gray towards bottom 2
inches
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Sample Number:
Location:

Analysis Performed:

Sample Description:

0 to 2'
2 to 4'
4 to 6'
6 to 8'

8 to 10'

Sample Number:
Location:

Analysis Performed:
Sample Description:

0 to 2'
2 to &'

4 to 6'

6 to 8'
8 to 10'
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5$0-51100,100335

Ash Pond Dike

Metals, inorganics, nitroaromatics,
semi-volatiles, PCBs, pesticides

6 inches topsoil - 18 inches gray-brown clay

2 feet buff friable clay, rust color
increases with depth

2 feet of dense, moist, gray-rust mottled
clay, friable at top 6 inches with black
specks

1 foot dense, moist, gray-rust mottled clay,
1 foot chert chunks with clay, chert 80%,
clay 20%

2 feet rusty clay with chert (20%)

S0-51308,100085
Ash Pond Dike
Metals, inorganics, nitroaromatics

1 foot topsoil, organics layer, more topsoil
(6 inches), dense gray clay - 6 inches

1 foot dense gray clay, 6 inches gray clay
with Fe oxide stains, 1 inch dry cherty clay
with Fe oxide

1 foot gray with Fe oxide stain increasing
with depth to gray/brown mottled in second
foot

2 feet gray-rust moist dense clay

2 feet gray-rust moist dense clay
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SOUTHEAST ISOLATION

DIKE

Sample Number:
Location:

Analysis Performed:
Sample Description:

0 to 2'

2 to 4’

4 to 6'
6 to 8'

Sample Number:
Location:

Analysis Performed:
Sample Description:

0 to 2'

2 to 4'
4 to 6'
6 to 8'

Sample Number:
Location:

Analysis Performed:
Sample Description:

0 to 2'
to &'

to 6'
to 8'

(<20 S B
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S0-50290,98700
SE Isolation Dike
Metals, inorganics, nitroaromatics

10 inches topsoil, 10 inches gray-brown moist
mottled dense clay, 4 inches clay with
cherts 50%, friable

14 inches brown clay with chert,
brown clay dense and friable

2 feet brown-gray mottled clay, moist & dense

1 foot gray-brown mottled clay, 6 inches dark
gray dense clay, 6 inches same with chert

10 inches

50-50140,98820
SE Isolation Dike
Metals, inorganics nitroaromatics

4 inches topsoil, 6 inches chert, 6 inches
buff moist clay with 50% chert, 8 inches
clay without chert

20 inches orange-gray mottled, moist clay, 4
inches same but siltier

2 feet orange-gray mottled moist clay with
minor sandy layers

2 feet orange-gray mottled clay, moist with
black specks toward bottom 1 foot

S0-50230,98991
SE Isolation Dike
Metals, inorganics nitroaromatics

8 inches of topsoil, 16 inches brown-rust
mottled clay

1 foot buff, dense clay,
clay, friable

2 feet buff-gray silty clay

8 inches buff-gray silty clay, 16 inches

buff-gray mottled dense clay

1 foot buff silty
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Sample Number:
Location:

Analysis Performed:

Sample

oS NO

10

Description:

to
to
to
to
to

to

2'
4'
6!
8'
10°'

12°

Sample Number:
Location:

Analysis Performed:
Sample Description:

0 to 2'

2 to 4'

4 to 6'

6 to 8'
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S0-50160,98735

SE Isolation Dike

Metals, inorganics, nitroaromatics,
semi-volatiles, PCBs, pesticides

inches topsoil, 16 inches gray silty clay
feet dry gray clayey silt
feet dry gray clayey silt
feet gray silty clay - darker at top
inches light gray loose clay, 4 inches
dense, moist clay, 12 inches dense orange-
gray mottled clay with chert
2 feet orange-gray mottled clay

OMNNN

S0-50252,98800
SE Isolation Dike
Metals, inorganics, nitroaromatics

4 inches topsoil, 14 inches buff, moist,
dense clay, 6 inches buff-gray silty clay,
friable

22 inches buff-gray silty clay, 2 inches of
light gray silt

16 inches brick red-gray mottled clay,
inches buff-gray mottled clay

1 foot buff-gray mottled clay, 6 inches buff-
gray mottled with black specks, 6 inches
without




ADMINISTRATION BUILDING

Sample Number: S0-49475,99983

Location: Administration Building

Analysis Performed: Metals, inorganics, nitroaromatics
Sample Description:

0 to 2' 6 inches topsoil, 18 inches brown dry clay
2 to 4' 2 feet dense brown clay with small rocks
4 to 6' 8 inches brown clay, 16 inches moist soft
gray clay
6 to 8' 2 feet gray moist clay
8 to 10' 2 feet gray-brown mottled clay
10 to 12' 2 feet gray-brown mottled clay
Sample Number: $0-49000,100180
Location: Administration Building

Analysis Performed: Metals, inorganics, nitroaromatics
Sample Description:

0 to 2' 6 inches of rock fill, 18 inches moist brown
clay
2 to 4' 2 feet moist brown clay
4 to 6' 2 feet moist brown-gray clay
6 to 8' 2 feet most gray-brown clay
Sample Number: $0-49000,99985
Location: Administration Building

Analysis Performed: Metals, inorganics, nitroaromatics,
volatiles, semi-volatiles
Sample Description:

0 to 2' 2 inches topsoil, 6 inches soil with rock
fill, 8 inches dry buff clay, 8 inches moist
dense buff clay

2 to 4' 2 feet gray-brown mottled clay, moist & dense
4 to 6' 2 feet gray-brown mottled clay
6 to 8' 2 feet gray-brown mottled clay

Sample Number: $0-49000,100295

Location: Administration Building

Analysis Performed Metals, inorganics, nitroaromatics
Sample Description:

0 to 2' 4 inches topsoil, 8 inches buff, dry, clay,
12 inches buff-brown mottled, hard clay

2 to &' 2 feet buff-brown mottled clay - top 8 inches
hard, lower 16 inches softer

4 to 6' 2 feet brown-gray mottled clay, moist

6 to 8' 2 feet brown-gray mottled clay, moist

WELDDATA/TXTJOANN A7




Sample Number: $0-49172,100180

Location: Administration Building

Analysis Performed: Metals, inorganics, nitroaromatics
Sample Description:

0 to 2' 6 inches topsoil, 18 inches brown clay-denser
and more red towards bottom
2 to 4' 1 foot brown clay, dense, 1 foot brown-gray
mottled clay
4 to 6' 2 feet gray-brown clay, with some silty clay
layers
6 to 8' 2 feet gray-brown clay, dense
Sample Number: S0-49250,100140
Location: Administration Building

Analysis Performed: Metals, inorganics, nitroaromatics
Sample Description:

0 to 2' 6 inches topsoil, 18 inches brown silty clay
2 to 4' 2 feet of brown clay with silty layer (1/2"
thick) at 10 inches down
4 to 6' 2 feet brown-gray mottled clay
6 to 8' 2 feet brown-gray mottled clay - dense
8 to 10' 2 feet brown-gray mottled dense clay
Sample Number: S0-49000,100500
Location: Administration Building

Analysis Performed: Metals, inorganics, nitroaromatics
Sample Description:

0 to 2' 4 inches topsoil, 20 inches buff dry clay
2 to 4' 2 feet brown-buff, dry clay
4 to 6' 1 foot brown-buff, dry clay, 1 foot moist
dense, brown clay

6 to 8' 2 feet sticky moist brown-gray mottled clay
8 to 10' 2 feet sticky moist brown-gray mottled clay
10 to 12' 2 feet moist brown-gray clay

Sample Number: S0-49080,100295

Location: Administration Building

Analysis Performed: Metals, inorganics, nitroaromatics
Sample Description:

0 to 2' 4 inches topsoil, 8 inches soft moist, brown
clay, 12 inches hard, dense, brown clay

2 to &' 1 foot hard brown clay, 1 foot hard brown-
gray mottled clay

4 to 6' 2 feet brown-gray mottled clay

6 to 8' 2 feet brown-gray mottled clay

8 to 10' 2 feet brown-gray mottled clay - softer at

bottom 1 foot
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Sample Number: S0-49082,100570

Location: Administration Building

Analysis Performed: Metals, inorganics, nitroaromatics,
semi-volatiles, PCBs, pesticides

Sample Description:

0 to 2' 6 inches topsoil, 18 inches dry, buff clay
2 to 4' 2 feet dry, brown clay
4 to 6' 1 foot dry brown clay, 1 foot moist brown
clay
6 to 8' 2 feet red-brown clay - moist
8 to 10' 2 feet brown-gray mottled clay - moist
10 to 12' 2 feet brown-gray mottled clay
12 to 14' 2 feet gray-brown mottled clay
14 to 16' 2 feet gray-brown mottled clay
Sample Number: $0-49160,100500
Location: Administration Building

Analysis Performed: Metals, inorganics, nitroaromatics
Sample Description:

0 to 2' 4 inches topsoil, 4 inches rock fill, 1
foot dry buff clay, 4 inches moist brown
clay

2 to 4' 2 feet moist brown clay

4 to 6' 1 foot moist brown clay, 1 foot moist
brown-gray clay

6 to 8' 2 feet moist brown-gray clay

8 to 10' 1 foot moist brown-gray clay, 1 foot moist
brown clay

10 to 12' 2 feet moist brown clay
Sample Number: S0-49000,100665
Location: Administration Building

Analysis Performed: Metals, inorganics, nitroaromatics
Sample Description:

0 to 2' 6 inches topsoil, 8 inches moist clayey
dirt, 10 inches dry brown clay

2 to 4’ 2 feet dry brown clay

4 to 6' 2 feet dry brown clay

6 to 8' 1 foot dry brown clay, 1 foot moist,
red-gray mottled clay

8 to 10' 2 feet moist red-gray mottled clay

10 to 12' 1 foot moist red-gray mottled clay, 1 foot

moist brown clay
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S0-49101,100500

Administration Building

Metals, inorganics, nitroaromatics,
semi-volatiles, PCBs, pesticides

Sample Number:
Location:
Analysis Performed:

Sample Description:

0 to 2' 4 inches topsoil, 20 inches dry, buff clay
2 to 4' 2 feet dry brown clay, harder at bottom

4 to 6' 2 feet soft, moist brown clay

6 to 8' 2 feet soft, moist brown-gray mottled clay
8 to 10' 2 feet soft, moist brown-gray mottled clay
10 to 12° 2 feet soft, moist brown-gray mottled clay
12 to 14' 2 feet soft, moist gray-brown mottled clay
14 to 16' 2 feet soft, moist brown-gray mottled clay

Sample Number:
Location:

Analysis Performed:

Sample Description:

0 to 2’ 4 inches soil, 20 inches brown-gray clay,
dense

2 to 4' 2 feet hard brown-gray clay

4 to 6' 2 feet hard brown-gray clay, moist

6 to 8' 2 feet hard brown-gray clay

8 to 10' 2 feet hard brown-gray clay

10 to 12' 2 feet hard brown-gray clay

12 to 14' 1 foot hard brown-gray clay, 1 foot softer
brown clay
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S0-49132,100440
Administration Building

Metals,

inorganics, nitroaromatics,

semi-volatiles, PCBs, pesticides
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CONSTRUCTION STAGING AREA

Sample Number:
Location:

Analysis Performed:

Sample Description:

0 to 7'
8 to 15'

Sample Number:
Location:

Analysis Performed:

Sample Description:

0 to 7'
8 to 15'
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S0-50800,98150

Construction Staging Area

Metals, inorganics, nitroaromatics,
volatiles, semi-volatiles, PCBs,
pesticides, pH, 7% moisture

12 inches topsoil, gray-brown mottled clay
gray-brown mottled clay

$0-50950,98300

Construction Staging Area

Metals, inorganics, nitroaromatics,
volatiles, semi-volatiles, PCBs,
pesticides, pH, 7% moisture

6 inches topsoil, gray-brown mottled clay
gray-brown mottled clay
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APPENDIX B
ANALYTICAL DATA - METALS, INORGANIC ANIONS
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TABLE B-1

ADMINISTRATION BUILDING AREA IRA SOILS RESULTS - ANIONS

CONCENTRATION (UG/G)
LOCATION DATE  —---emmmmommmmmmmmmmmmmemcsememeeee
SAMPLED  CHLORIDE FLOURIDE NITRATE SULFATE

50-49000,100180-0,2-1187 11/11/81 1.07 12.44 2.68 91.62
50-49000,100180-2,4-1187 11/11/87 4.40 21.13 1.87 58.11
50~49000,100180-4,6-1187 11/11/87 1.53 17.60 2.84 28.30
50-49000,100180-6,8-1187 11/11/87 9.61 19.64 3.59 19.15
S0-49000,100295-0, 2-1187 11/11/8] 1.93 9.66 4.52 33.57
50-49000,100295-2, 4-1187 11/11/87  12.79 9.76 1.73  163.41
50-49000,100295-4, 6-1187 11/11/87  19.39 12.10 1.40 21.13
50-49000,100295-6,8-1187 11/11/87  13.08 14.88 5.51 31.91
S50-49000,100500-0,2-1187 11/12/817 1.60 9.72 2.63 39.47
S0-49000,100500-10,12-1187  11/12/87 1.08 7.20 3.48 8.16
50-49000,100500-2,4-1187 11/12/81 0.46 10.04 1.15 60.38
$0-49000, 100500-4, 6-1187 11/12/81 0.61 5.99 0.98 37.38
S0-49000,100500-6,8-1187 11/12/81 1.01 7.92 2.89 15.97
S0-49000, 100500-8,10-1187 11/12/87 1.09 7.88 1.33 12.13
S50-49000,100665-0,2-1187 11/12/87 2.00 1.88 0.94 41.20
S0-49000,100665-10,12-1187  11/12/87 5.35 13.75 2,04 8.91
S50-49000, 100665-2, 4-1187 11/12/81 4.84 12.96 3.27  127.31
S0-49000, 1006654, 6-1187 11/12/81 2.63 15.65 1.43  136.20
$0-49000,100665-6,8-1187 11/12/81 9.87 9.74 3.01 46.32
S50-49000,100665-8,10-1187 11/12/81 9.58 12.43 2.72 49.83

50-49000, 99985-0,2-1187 11/11/81 2,94 9.28 ND 74.90
50-49000, 39985-2, 4-1187 11/11/87  25.74 8.80 7.72  327.44
50-49000, 99985-4, 6-1187 11/11/87  48.71 12.54 2.85 59.93
S50-49000, 99985-6,8-1187 11/11/817 5.45 16.25 1.81 20.97

50-49080,100295-0,2-1187 11/12/81 3.34 6.08 2.62 26.25
50~49080,100295-2,4-1187 11/12/81 2.32 12.30 1.16 76.84
50-49080,100295-4, 6~1187 11/12/817 1.07 13.48 0.54 3.53
50-49080,100295-6,8-1187 11/12/81 1.20 21.40 1.67 4.30
50-49080,100295-8,10-1187 11/12/87 0.84 12.86 2.88 8.05
S0-49082,100570-0,2-1187 11/12/81 1.59 7.48 4.31 32.29
$0-49082,100570~10,12-1187  11/12/87  45.3 2.98 6.2 21.34
50-49082,100570-12,14-1187  11/12/87 1.17 11.15 5.4 17.36
S50-49082,100570-14,16-1187  11/12/87 0.94 6.95 2.4] 13.66
50-49082,100570-2,4-1187 11/12/81 3.09 9.15 1.26  140.7

50-49082,100570-4,6-1187 11/12/81 4.93 6.11 1.29  106.91
50-49082,100570-6,8-1187 11/12/81 5.7 8.85 8.2 25.64
50-49082,100570-8,10-1187 11/12/817 5.17 1.81 2.9 32.61

50-49101,100500-0, 2-1187 11/12/87 1.3 9.53 3.58 34.24
50-49101,100500-10,12-1187  11/12/87 1.83 1.55 1202.49 8.61
50-49101,100500-12,14-1187  11/12/87 1.58 1.58 1108.81 12.92
S50-49101,100500-14,16-1187  11/12/87 1.32 1.44  53.9 11.5

S50-49101,100500-2,4-1187 11/12/81 0.93 ND  141.32 88.38
S0-49101,100500-4, 6-1187 11/12/87 1.1 1,11 1285.56 7.02
S0-49101,100500-6,8-1187 11/12/87 1.58 1.21 1354.64 6.68




TABLR B-1 (continued)

ADMINISTRATION BUILDING AREA IRA SOILS RESULTS - ANIONS

CONCENTRATION (UG/G)
LOCATION 3 ——
SAMPLED  CHLORIDE FLOURIDE NITRATE SULFATE

50-49101,100500-8,10-1187 11/12/87 1.49 1.49  1297.08 6.81
50-49132,100440-0,2-1187 11/12/87 1.40 4.55 3.27 77.56
50-49132,100440-10,12-1187  11/12/8] 0.85 8.41 2.68 15.48
50-49132,100440-12,14-1187  11/12/87 0.83 5.13 2.62 13.23
50-49132,100440-14,16-1187  11/12/87  54.93 2.52 3.49 18.75
50-49132,100440-2,4-1187 11/12/81 0.83 5.01 1.07  129.93
S0-49132,100440-4,6-1187 11/12/87 0.% 11.19 1.9 16.79
50-49132,100440-6,8-1187 11/12/81 0.7 12.39 3.39 13.32
50-49132,100440-8,10-1187 11/12/87 1.06 9.78 8.72 11.19
S0-49160,100500-0,2-1187 11/12/81 3.54 10.06 1.49 46.31
50-49160,100500-10,12-1187  11/12/87 4.86 10.94 4.13 6.69
50-49160,100500-2,4-1187 11/12/87 3.87 10.89 2.42 35.93
S0-49160,100500-4, 6-1187 11/12/81 5.97 15.45 2.11 5.97
S50-49160,100500-6,8-1187 11/12/87 4.87 14.7 3.68 5.46
S50-49160,100500-8,10-1187 11/12/817 4.40 13.56 2.62 5.35
50-49172,100180-0,2-1187 11/11/87 9.77 13.49 2,76 170.71
50-49172,100180-2,4-1187 11/11/8]1 25,59 12.19 2,66 237.63
50-49172,100180-4,6-1187 11/11/87 30.12  11.81 1.09 14.94
50-49172,100180-6,8-1187 11/11/87 26.00  14.26 7.48 16.30
50-49250,100140-0, 2-1187 11/10/87 2.36 10.87 0.82  136.90
50-49250,100140-2,4-1187 11/10/87 7.88 5.93 1.08 1548.14
S50-49250,100140-4,6-1187 11/10/87 22.58 11.72 4.00 17.94
50-49250,100140-6,8-1187 11/10/87 1.60 11.66 1.14 30.86
50-49250,100140-8,10-1187 11/10/87 0.86 12.92 1.80 14.34

50-49475,99985-0, 2-1187 11/10/87 1.82 8.53 12.97 89.22
50-49475,99985-10,12-1187 11/10/87 4.07 19.39 3.78 15.42
S0-49475,99985-2, 4-1187 11/10/87 1.81 5.69 9.86  116.34
S0-49475,99985-4, 6-1187 11/10/87 4.17 8.57 2.25 43.04
50-49475, 99985-6,8-1187 11/710/87 5.55 10.75 12.45 25.25

50-49475,99985-8,10-1187 11/10/87 4.88 13.25 2.85 11.9




TABLE B-1

ADMINISTRATION BUILDING AREA IRA SOILS RESULTS - ANIONS

CONCENTRATION (UG/G)
LOCATION DATE ~ =---ss=mmmmmsmcmmmommeooemoeeeeoeoos
SAMPLED  CHLORIDE FLOURIDE NITRATE SULFATE

$0-49000,100180-0,2-1187 11/11/817 1.07 12.44 2.68 91.62
$50-49000,100180-2,4-11817 11/11/87 4.40 21,13 1.87 58.11
$0-49000,100180-4, 6-1187 11/11/81 1.53 17.60 2.84 28.30
50-49000,100180-6,8-1187 11/11/817 9.61 19.64 3.59 19.15
$0-49000,100295-0,2-1187 11/11/817 1.93 9.66 4.52 33.57
S0-49000,100295-2, 4-1187 11/11/87  12.719 9.76 1.73  163.41
50-49000,100295-4, 6-1187 11/11/87  19.39 12.10 1.40 27.73
50-49000,100295-6,8-1187 11/11/87  13.09 14.88 5.51 31.91
50-49000,100500-0,2-1187 11/12/81 1.60 9.72 2.63 39.47
$0-49000,100500-10,12-1187  11/12/8]1 1.08 7.20 3.48 8.16
$0-49000,100500-2, 4-1187 11/12/81 0.46 10.04 1.15 60.38
$0-49000,100500-4,6-1187 11/12/8] 0.61 5.99 0.98 37.38
$0-49000,100500-6, 8-1187 11/12/87 1.01 7.92 2.89 15.97
$0-49000,100500-8,10-1187 11/12/81 1.09 7.88 1.33 12,13
50-49000,100665-0, 2-1187 11/12/817 2.00 1.88 0.9 41.20
S0-49000,100665-10,12-1187  11/12/87 5.35 13.75 2.04 8.91
$0-49000,100665-2,4-1187 11/12/81 4.84 12.96 3.27  121.3
$50-49000,100665-4, 6-1187 11/12/817 2.63 15.65 1.43  136.20
50-49000,100665-6,8-1187 11/12/81 9.87 9.74 3.01 46.32
$0-49000,100665-8,10-1187 11/12/81 9.58 12.43 2.72 49.83

$0-49000, 99985-0, 2-1187 11/11/87 2.94 9.28 ND 74.90
$0-49000, 99985-2, 4-1187 11/11/87  25.74 8.80 7.72 327.4
50-49000, 99985-4, 6-1187 11/11/87  48.1 12.54 2.85 59.93
$0-49000, 99985-6, 8-1187 11/11/81 5.45 16.25 1.81 20.97

50-49080,100295-0,2-1187 11/12/817 3.34 6.08 2.62 26.25
S0-49080,100295-2,4-1187 11/12/81 2.32 12.30 1.16 76.84
$0-49080,100295-4,6-1187 11/12/81 1.07 13.48 0.54 3.53
$0-49080,100295-6,8-1187 11/12/81 1.20 21.40 1.67 4.30
$0-49080,100295-8,10-1187 11/12/81 0.84 12.86 2.88 8.05
§0-49082,100570-0,2-1187 11/12/81 1.59 7.48 4.31 32.29
$0-49082,100570-10,12-1187  11/12/87  45.3 2.98 6.2 21.34

S0-49082,100570-12,14-1187  11/12/817 1.17 11.15 5.4 17.36
S0-49082,100570-14,16-1187  11/12/87 0.94 6.95 2.47 13.66
S0-49082,100570~-2, 4-1187 11/12/81 3.09 9.15 1.26  140.7

50-49082,100570-4, 6-1187 11/12/81 4,93 6.11 1.29  106.91
50-49082,100570-6,8-1187 11/12/817 5.71 8.85 8. 25.64
$0-49082,100570-8,10-1187 11/12/81 5.17 7.81 2.9 32.61
$0-49101,100500-0,2-1187 11/12/81 1.3 9.53 3.58 34.24

50-49101,100500-10,12-1187  11/12/87 1.43 1.55 1202.49 8.61
50-49101,100500-12,14-1187  11/12/87 1.58 1.58 1108.81 12.92
50-49101,100500-14,16-1187  11/12/87 1.32 1.44  53.9 11.5

S0-49101,100500-2,4-1187 11/12/81 0.93 N 141.32 88.38
50-49101,100500-4,6-1187 11/12/81 1.11 1.11 1285.56 7.02
50-49101,100500-6,8-1187 11/12/81 1.58 1.21 1354.64 6.68




TABLE B-1 (continued)

ADMINISTRATION BUILDING AREA IRA SOILS RESULTS - ANIONS

CONCENTRATION (UG/G)
LOCATION DATE  —---mmm-memmemrmremmmmmame s mmmm e
SAMPLED  CHLORIDE FLOURIDE NITRATE SULEATE

50-49101,100500-8,10-1187 11/12/87 1.49 1.49  1297.08 6.81
S0-49132,100440-0,2-1187 11/12/81 1.40 4.55 3.27 77.56
S0-49132,100440-10,12-1187  11/12/8]7 0.85 8.41 2.68 15.48
50-49132,100440-12,14-1187  11/12/8]7 0.83 5.13 2.62 13.23
S0-49132,100440-14,16-1187  11/12/87  54.93 2.52 3.49 18.75
S0-49132,100440-2, 4-1187 11/12/81 0.83 5.01 1.07  129.93
S0-49132,100440-4,6-1187 11/12/87 0.9 11.19 1.9 16.79
50-49132,100440-6,8-1187 11/12/81 0.7 12.39 3.39 13.32
50-49132,100440-8,10-1187 11/12/81 1.06 9.78 8.72 11.19
50-49160,100500-0,2-1187 11/12/81 3.54 10.06 1.48 46.31
50-49160,100500-10,12-1187  11/12/817 4.86 10.94 4.13 6.69
50-49160,100500-2,4-1187 11/12/87 3.87 10.89 2.42 35.93
S0-49160,100500-4, 6-1187 11/12/87 5.97 15.45 2.11 5.97
50-49160,100500-6,8-1187 11/12/81 4.87 14.71 3.68 5.46
50-49160,100500-8,10-1187 11/12/81 4.40 13.56 2.62 5.35
50-49172,100180-0, 2-1187 11/11/817 9.77 13.49 2.6 170.77
S0-49172,100180-2,4-1187 11/11/81 25.59  12.19 2.66  237.63
50-49172,100180-4,6-1187 11/11/87 30.12  11.81 1.09 14,94
S0-49172,100180-6,8-1187 11/11/87 26.00  14.26 7.48 16.30
50-49250,100140-0,2-1187 11/10/87 2.36 10.87 0.82  136.90
S0-49250,100140-2, 4-1187 11/10/817 7.88 5.93 1.08 1548.14
50-49250,100140-4,6-1187 11/10/817 22,58  11.72 4.00 17.94
50-49250,100140-6,8-1187 11/10/87 1.60 11.66 1.14 30.86
50-49250,100140-8,10-1187 11/10/87 0.86 12.92 1.80 14.34

S0-49475,99985-0,2-1187 11/10/817 1.82 8.53 12.97 89,22
50-49475,99985-10,12-1187 11/10/81 4.07 19.39 3.78 15.42
S0-49475,99985-2,4-1187 11/10/87 1.81 5.69 9.86  116.34
50-49475,99985-4,6-1187 11/10/81 4.17 8.57 2.25 43.04
S0-49475,99985-6,8-1187 11/10/87 5.55 10.75 12.45 25,25

S0-49475,99985-8,10-1187 11/10/87 4.88 13.25 2.85 11.95
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TABLE B-3

Ash Pond Dike IRA Soils Results - Anions

CONCENTRATION (UG/G)
LOCATION 3
SAMPLED  CHLORIDE FLOURIDE NITRATE  SULFATE

$0-51100,100335-0,2-1187 11/09/81 3.1 5.9 6.76 26.76
50-51100,100335-2, 4-1187 11/09/87 4.09 1.75 10.67 79.55
50-51100,100335-4,6-1187 11/09/87 3.93 9.27 2.29 26.67

S0-51100,100335-6,8-1187 11/09/87 4.17 7.1 1.87 23.81
S0-51100,100335-8,10-1187  11/09/87 3.37 9.22 4.42 11.5
50-51125,100260-0,2-1187 11/09/87 4.67 1.29 1.57 21.64
S0-51125,100260-2, 4-1187 11/09/87 0.99 1.5 1.35 19.47
S0-51125,100260-4,6-1187 11/09/817 4.01 5.35 1.76 17,97
$0-51125,100260-6,8-1187 11/09/817 4.97 5.52 9.47 12.29
S50-51125,100260-8,10-1187  11/09/87 4.14 10.38 5.3 7.48
$0-51150,100220-0,2-1187 11/09/87 5.711 4.82 2.20 42.09
50-51150,100220-2, 4-1187 11/09/87 2.74 4.85 5.53 26.81
S0-51150,100220-4, 6-1187 11/09/87 4.16 7.29 3.99 25.66
50-51150,100220-6,8-1187 11/09/87 4.36 8.98 2.13 25.55
S0-51150,100220-8,10-1187  11/09/87 4.44 71.62 8.86 26.05
$0-51180,100335-0,2-1187 11/09/81 2.39 8.05 1.66 123.51
80-51180,100335-2,4-1187 11/09/87 3.51 9.08 2.89 150.93
S50-51308,100085-0,2-1187 11/09/87 5.58 4.39 4,46 17.98
50-51308,100085-2, 4-1187 11/09/87 1.55 \D 0.89 58.63
S0-51308,100085-4,6-1187 11/09/817 3.53 1.87 1.74 31.97
50-51308,100085-6,8-1187 11/09/87 1.53 ND 3.38 91.71

$0-51308,100085-8,10-1187  11/09/87 1.48 XD 18.23 62.20
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